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Abstract of JP1 1289296 



PROBLEM TO BE SOLVED: To provide an 
optical wavelength multiplex network using an 
AOTF and having high reliability and high cost 
performance and a device to be used for the 
network. SOLUTION: In the case of constituting 
an OADM device in an OADM system, an AOTF 
10 is used. The AOTF 10 can select an optional 
wavelength by changing the frequency of an RF 
signal to be impressed. The AOTF 10 can drop 
an optical signal of specific wavelength out of a 
wavelength multiplex optical signal inputted from 
an input or synthesize a wavelength multiplex 
signal inputted from an addport with a through 
optical signal. In practical device constitution, it is 
realistic to use the AOFT 10 only for drop while 
considering the incremerat of coherent crosstalk. 
Or in another method, a dropped optical signal is 
branched by a photocoupler, wavelength is 
selected by a tributary station and the wavelength 
selected by the tributary station is extracted from 
a through optical signal by the AOTF 10. 
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zmmottLST-'tv—HtiL-rziiXfijimk. 

[0026] *«Bjo<fea5fiii®03tej£->x7 L Ai*. e 
saiu, teJteeitssi-ffA-r^afcm^&irr* 

«^tAxc,ft-i>3t*-y h«7— <7lrfctxr. Kiigsroaii 
ffl905 1 A O T FlZfifr^OTRFJiS&a^EpijaL. 

tS 1 iKa«?ffl A O T F tf&JZlt LtzZ\k ^gLfcf 
K3tG2ISgro^iiS • W Affl A O T F IcBt^CO r f 



(7) 



1 1-289296 



mt&mn 1 mm as a o t f \zm&o r f jgaas 

U 1 jfitffAJSAOT FfflMft4<SSU. ife*."* 
[0 0 2 7] ^BJflJMI^roft'JSI-fclt^jtgSS^X 

■eaimfticifctitBgEist, l < iijtsats6fe$is-r «>¥as 
■efc^iSfis^L. sutsteniKcDH. easts 
a * em t fc ^ t * i» e t -r * . 

[0028] *SSBJ!ro A O T F «Wggl*. SEWttjfc 

$a^s8w*i8l fe-5iM*sa«?!fA-r-&AOT fiz&u 
r, iAOTFroMStiTi^Siosi-cfc^t. 

AOT F<Oifie5lc#J8S§£*SjStU K#ffi&©#«Jia6 

saro^b^sna-r-scticty. kaotf«©«sss 

£ftaiU Kfi+jffljgmi^S^^-CRFm^^PU-C, 
8AOT F<BISf1s£3e3£<t*-y-.S 
[0029] *«iBi=«ttLii. ffSrosSfi^^Jn-r-sm 
aie^rosftJa^^^-Swt-e. SIR-*- zz.t *<-e#* 
AOTFJ7K- Ko ^^vXfAI:S!Lfcctl:J; 

y. is*7-A$mi$.-t&\Bi&o9)im<&<ts:v. £«-e 

[0 0 3 0] 

[«IS0)^|firo^®] A O T F SfflWcOA D 

MSsros^MJiss^-ng-cfc-s. iuiat?i*, aot 

F 1 0 l-jfcft A 1 ~ A n <Bfcg££jfe{l#A<A2l 
8jfcA<7K- KO v^*n-51i^5*L-C^-5. t*>5 

[003 1] AOT F 1 0IC<fe*3tjR^©S»?l±. KD 
•y^LfcL>;-RSI=5!«HB-r*RF<l# (m&fl#) ZtPta 
•t-ScfclcfcoTfT-S. feJEKDig^ AOTF10I: 
I*, JfigA 1 ~A nOTfcg^S3fefI^A<A73£*lT^ 
•5. fLT, AOTF10 \Zlt % jfcg A 1 ~ A n iCfctfS 
-tZ>m%i&f 1 ~ f n*T?0)RFit#<O5*., 8CA<EP 

[0032] AO T F 1 Ol~B]*D$*vfcR F^i-^-roSiS 
»IZ*}(5-ri.;fifiO^{l^l*. AOTFIOfflh'P-^ 

^-hi:fflA$*i. ftT^zfzoizjL-oTmQSZIxtz 

8X1*^711 \ZA13Z*IZ><, CCT?. flZftytf 
sx ifitJatJtcoT^^roii, KP<:/:7*;h.-&;K«»A< 



8 fcfcoTL^A'^-e&.S. 8 x 1 1 1 It KP V 

tLtAOT F 1 3*<KltP)*n:j3y. 1SIADM 
(3t«#S^S) 1 7l==&fcg05fc{I#A<ill<IS*L<5. 
[0033] A O T F 1 0 I*. BrMOifigro&fl 

^§-£ kd ^ fc*ifei*fc < . Kpv ^"Lfcsfigojt 
i*. aotfi o*<jb?>jKsro3t«#* Ko^^-r-sa 

-r£f£»£*rL-Cl^.&A^T?fc.5„ R F{f^<k L"C(±. 
Ka*y^fc4tN|±T KLfcl^S<7)Jt<i^**lS-r-5Jl 
;*!S<7>RFii-^* aot f i oi::EpinL-ci^fc*H-e& 

[0 0 3 4] 7 K-f SjfeflHI-l*. ^H(D*fflI<D«j£I^J: 
-3T±fi£*^-5. iOiirfc-SU— tf^-f^-KLD 1 9 
I*. 7 K-r^&tl^OftSSW-f £ L D 1 9 A<7 KT 
•5it<I#a)af£<+lftlt?>*tTfcy. Ctit)C5LD 1 9A> 
£>tH2)$*t-&:£&A 1 ~ A 8(D3tl*8 x 8*^5 1 8 7? 
-B^jRJtvfc^. »«E$^S. #i£<**vfc5fel*5fc7> 
y\ 5\Z£iTm<ISZtl* -<)l,*tLX0> A 

O T F 1 4 IZ A* A O T F 1 4 "CI*. 2£g A 1 

~ A 8A<£B*:hfc3fcA^5te^&Hil3<£^fcU&:g<D 
Jfe^ttdi-r*. AOT F 1 4-C»dl*4xfcaS<J53fel*. 

2t'^«*ih.. 3t7>^2 1 -CiiilSSFfvC, AOTF1 
0I-A2>**1*>. AOTF1 0-CI*. 7K3fe«#A<XiU 

[0035] C<0«fe3l=, AOT F 1 O^ffiffl-TttlSs 
JfSMKI*, C0JAOTF1 0$1-3ffi5fc*ltt?, OA 
DMO&t&ZmfittZZktfVZi,. tztzL. Htg©A 
OTF<*mt£l*. ±KJI3rIftBJiLfc<fc5>S31SB<)fct 

oycttwe* &*t£3:$;$&mb-t&. WxiS, ao 

T F 1 0(07 K/K— KA X ?> ATJ^ix^T' K3fe©#li» A 

OTF10(!5^O7l <?0)&, h'P<>^- 

lctil*l*^-S. 7K3t<t Ko v^3fei:l*;-RSA<I^C-efe 

IKl:AOTFStt-3TOADMgi$i)it4S 

^l-l±. ccd=j t— u>f-^ax l — <?&m\f&£oiz 

[0 O 3 6] AOT F i o-r?i6S$7 K • Kp«v 

^LJiCl^^lZlis 3t7>^2 1 ^t«bTfc< AV AO 
TF10©M^liftJ:5CUtfc<. C*vl±, 
3fe7>^^ffiiffSli-rS3< t. Otm^ZT KLttlM=« 
A^^Pj'?', ASE (Amplified Spontaneous Emissi 
on) %1*J4Xk L-C*;u— 3fe<l#l-*DS.c,*i-CL*5 
CD-C. S Nttfl)*<t^fiCt-fctf)-efci)„ fc-SL>li. A 
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t/tm^CD S N tt<D'£it\z liMSlC l*fS§ L ft < -T -5 C i: 
*<ffl*S 0 (H2[*. ^0AOTFjffifflLtOADM 

So 

[0 0 3 7] mm\Z7ji-?0)\t. AOT F^3tfi-^<7) KP 

SMB2?*U 1S@0AOTF31I:A**^o 1SS 
CDAOTF3 1 -eii. KP^^££g<D3fcit^o)rt 

8&<B^£ KP'^tSo fit, 1S10AOTF 
3 1 ^^^U-Lfc^fl-^li. 2SaC0AOTF3 2lCA 

^•T^o C(Dj:5lcLr. KP*:7*;Kfc#«#l;i:. * 
^7 3 5t?^*tl-5i:*lC. SASOR<D»f£lt#l& 
£;ftSo C(D±:£. AOT F 3 1 <J> KPy?#- hfiijir 
li. *7*;f*-J 3 8A<S(tb4xrtey . AOTF3 
2^t> KP^^*Hfc5fefl-^C0U^;Ut AOT F 3 1 4* 
£ KP »y ^ftfcAA^O) u-*;u* isish ISfC Lt* ? 
^3 5lzA*-r^«i:5lC«jS*^^ 0 C^l*. AOTF 
^PX*^<, AOTFJ 1 O/cl+JSiS LfcSfcfll^t 
2 Ofcja Lt-5fefl^<t "T?(i U^U^tftS^CT L 
£5fr*-efcSo fcU U^^fc^^SKa^?* 
<I^£3lfcb"rS£:. fcsiM*s««i::B<* 

4<4otlS5„ C<B£5lcLT, KPs/:/*;hfc# 
<t#li A O T F?fl)iSiSg«7-f 3 7 IZ<fc oTBfM 

a>&fi;b<SSifc**u S<I«OR-cg{i*;hSo 

[003 8] *fc. AOTF3K 3 2^6KP*;?J 

><<7 h;i^-$ 3 9Iza*Lt* Kny?ft«*fl)*« 

[0039] 2S0AOTF3K 3 2 £XJU— Lfc* 

ft^l*. KP^^*tifti^scD3fefi^a)^s^-efc 

tj % O A D MgKDX^-ft^ L t * ^7 3 3 ICA* * 
ftSo ft&flWOSfr&U:* AM^l@*Hfc«-J*g(0* 

«* (Kp^^*«»o>a«tBi:a«) 4**^5 3 6 
r. eaiRciuftdtis. 

[0 0 4 0] |BJHO)*fiKftlfrfcL>T. 1S10AOTF 
3U2SKDAOTF3 2tJgot KP^^t^* 
*ra>*«**KP^^*0)l*. AOTF<D2MHM* 
«fttl:**t»(D-e&5o ^"fttrfe. AOTF31liRF 
fflWHltt**lfct*(Da*Sl««tta)«A<l£<. IT 
U-T G. 69 2 lift 7 hT?Sl5£**l-Cl*<&0. 



8 nmMP«a>5K«a)»yft53fe«**1 OCDAOT FT? 

l^affll-caaT?S35:<ftotL*5o *CT% hbsi^ 

tt. 1 "OCD^P 'i/£"C^£4xTl x S AO TF3 1 , fcS 

iMi. 3 2 1*. 1 oa>&ffi!cS*ij(z3®:(0AOT f£^e 
#S (Dfcg(03fc<1^0> Kp :7a>*£ as* « & 5 \--t 

So fit, 2ag-ci*. isa-ei*KP^^**i^ 

J:ot, »y*9 2 0(D#«»SKP*:?*««*lc 
2£SfHRW<fi{S-e4, 1 . 6nmt<j:Sa)*e, aot 

Fo>awia«»tt-c*+»^ px 1 — ^ <«z 
[oo4i] nBa)«A-ea. 7K*fitit a 

OTF^*4l^ «** 3 3 3 IC 

LTl>Sc 1traiLfcJ:5fr. AOTF KP^Lfc 

Tl/>Srf><. AOT F\Z7 Ft FnvZf<DMJ5<D&1£ : £& 
t>1tZ>k. KP^flJlcy K«<Wfc*<S#y&A/"e*P 

KP*;?*0)a4tfBt3t-l/> h^PX h— 

■C. 9P^ h-9lcJ:9T£i:«. fcf-hf£#>!)<*£< 

*y* Kp^^fflyt?jE«(c3tA^^SA-rs-<t^-e# 
*>t»tfe^*LTfcy. ^arai^-ci^s^y y k aftm^o 

[0 0 4 2] ^H-eii. AOTFj2^lNt, 

K P ^■*-^**«*a)±T' S8USt£ « Lfc 

^-TLt 2olz|St>HSta)-C(i)tc<. 2ofeJL±<D 
AOTFfffl^tt.J:U 0 J<0AOTF 
^^L^S^. 1 -3(D A O T F "C K □ 'V ^t^#3fcf f O 

lfSC<t^-e^SO)-e. ^PXh-^?«i:iJM'>Sft^ 

Cb4<T?^So 

[0043] H3I4. AOTFSfiot:?P-K^X 
HMS»(E0) O A D MSaco«/£ff«l &7si-t ^P *v ^ Elr* 
fcSo f^IU (a) l^£;KSJ:3l-. A^fl^bSSA 

>^4 0-ClfifSL. ^^7 4ii;A^t^o *^74 1 
V\t. A^Lf=3feA^-$2 0|z^lftL. lOliAOTF 
4 2|CA*L. t,7 1 KP7^LT, h'jea-^ 
U^^?7 4 eiZA^-TSo ^^^4 6lwA^I*+Vfr 
*^^4 6-e^iK**iSo K 

Pv^*fcLx«ffl4*L«»*a>a-eti. ±»fiJS-et 



(9) 



^ga^F 1 1—289296 



4 8-eatRL-T. ttffi^-*. 

[O0 4 4]-^, AOT F4 2K3|e>*lfc3fe<I-S|l4. 
«fia«7-f;U* 4 8t?SS?$*VfcJKfi$ AOT F4 2 

-eaiRU jg&tf-Mcai*)***. a«tf-H4irc 

AOTF4 2MSttAOTF4 3*<!S 
l+t>*vTUSO)li. @2-ei»iBUfcJ:-5l=. -SfflAO 
T FT? KO??-*"<#XJfca*flH*0>-ff€ Kn 

r*>y. te^T'Jsy<Di6so3t<i^$KPv^L<fc5t 

[O045] 2S©AOTF42, 4 3 £ilifi LfcX^U 
-3tl±*^v4 4lrA***l. T Kjfc£^a2fc£*V'5. 7 

K&I4. 0 2T?BiWLfcOi:P]«lc. «S*Mb<7>3fc£» 
Sl«7<^ 4 9-eBrMa>;-Rgro*^a«L. 
1SS5 0TMfcHLT*^v4 7l=A*)S*ii>. *^4 

7-e^a*^fc7- K3tiiA^4 4icA^3*tL. x;u— 
3ti:^K*^r. at7'>^4 5-eiiit®**v. esisi^ 

[0 0 4 6] fcfc. CC-eii, rK5fcfI#l4. 3ta^5> 

o&^&ga^-f ;i>* 4 9-cas?Lfc^scifflS5 o-e 

l+. ^lcjSfia«L-C%l^fiSl=r K3fe{f#$±BSt-*- 
[0 0 4 7] mm (b) I*, ^P-K+A-X h«fi6*8ft 

urr£ia-i?$>-5>. (a) (ooADMsas^ia 

(b) (DJ:5l~e3IK-ce^$^TLN^li# s XAA1 
ro3feli^$OADM l~3T??n- K+tX HfcUt 
f •£>. OA DM 1 T?I4. 2JAA 1 £ Knti^L. A O T 
Ft? liSt A A 1 *a«*-r. *fc. ISA 1 0>?') v K 

*MliOADM1^-L, *©OADM2l:A* 
OADM2-C*jSSA 1 ©5fc(t-5f£ KDv? 

l, aot FtiaiaA i $aKL«ci^j:9i=-r«. r 

•Si:, PtfiHcjfcgA 1 03feft#l4OADM3lcfi5&*;h. 
So OADM3-CI1 &AA 1 £ KP"y^-f*t*El=. 
AOTFT?j£AA 1 £atRL. &§A 1 OTjfe<I#£®3i 
■T-5. Ctll=*y. OADM3fre>ffi:fc£;h43fc«-i* 
14. 8ft A 1»«Ll^3WH**<TK*4i<i:^»y» Xft 
A 2~An*-CA<#a*tuf=*li^tJtcS. 
[0 0 4 8] ZCDJ:-5IC. p)|H (a) i*Vl4. 
O A DM 1 ~3l=3tSA 1 ICOT-ofc(g]i:3fe1t#$ KP7 

[0O49] E4I±. OADMglrtfDAOTFSyfi 
a»(DS«*J«*»-rH»ttH-C**. PUB (a) 14. 
OADMWCAOT F<7>3E£t8fiE£jj*LTl^. 



[0050] OADMO)AAII:1 x27-f^f 60J 

fcH*J#— M=tt. Sffl©AOTFi?ffi|(DAOTF^g 
ttU **lf*V»AOT F«>fft|gkl=li. 7h**««rt- 

*T=»ro^SES^Kit<5. -Tfeb*. nea (•) -ci*. 

±«4<Siffl©fll«fcJS:y, T«W«©**fcfc*. * 
*v-f4xl4. 1 x2X-f»;f6 1 (0 2-=>a3A*l#— H=» 
Sfc$*l-Cl>&„ 1 x2^'Vf6 1ll IKDAOTF 

A^rojtti^t^iSroAOT f* £«y» 

2X-f7f6 1 l40ADM^groUJ*ft!llCKIt?.*t.S. 
[005 1] PS (b) 14. OADM&gfl-<DGiitS&a> 

5cs«fiit^^Lfcia^fc*. eaB*<«fflt : P««=2S 

•fb$*VCfcy . OADM<75A*fi!ll-1 x 2X-fvf6 2 

A<iaite.*vcLN^. 1 X2x-f-^^6 2i4. mm&&& 
&?a&aa-a>ivr*i*«aKL-c. ftfltSAOTF 
i=a«. AOTF<ojfeai=i4TK3te**^a-r*^» 

g>b<Rlte>*u 1 x2X-f»^6 3i:AAt4. 1x2 
X-f?^6 3 05fclJ:fc#-M4. SffiG&Kir^aeSIK 

i=aH»**vTtey» ix2^vf6 3^f*iMe 
>HK sas? l r&fi^- £ mm * * «t => i=«ta * *u « . 

[0 0 5 2] fcfc. PH (a) , (b) T?I4, AOTF 

o*. a&aiM4. m&mo>fr& 2 Mitt! tlXl* 
»tSLfctf. AOT FK2jA<2S<b$*VCt , » 

-SfllJit^Rrei-efc*. C<DiB£l-l*. OADMgllfflA 

aaxtftaaa© i x 2^ 7f?2 x 2*-< vti:t 

**i**i$:2 x 2**y?0>AUft#--M:2»tt-r$J: 
5IC-r^li*L> 0 -05ii^l=l4, 2x2X-f-;f 

A<a*vfc±S^I=:l4. *t*lT?*fclM©-C, 2x2^ 

t2HtLtfe<i. *yaHtefl>isi*->XT-A£«si 

•P41IC1 x 2X-f -y^^Rlt. iSffl(7)2 x 2X^»;ft 
=?ffi<DZ x 2X-rv/^(Dt%-r*llC3t«^*A*-r'<*3^ 
^aS?-rf*^«fc5l-LTfe< . fit, 2x2X-f«;f 

©aatti x 2x-rv^$Rit. mmtfrnw-rti 
<D2x 2x-l'•y5 l A^p)^t^i^•^Slta^■5A^^a«-e#'& 
<k-5l-LTfc<o ^(0«JiEl4. oADMmm.<oxtims. 

a»<D»T?i4<t<, affli^a^ysitsfctorox-f 

[0053] 05. 6I±. AOTFSffifflLfcOADM 

UAA*ihfc*OTH:. *f . 3t«l«SSP (In-Line Amp 
lifier: I LA) l=A***v-5. 3tJg*SSPI4 2 -3 0*41 

!«ft:t?18*I*+vS«iFro3tfi#l4-aPA<^i«*^. SfeX^ 



(10) ftMW-l 1 -2 8 9 29 6 



Rf-t*«)jfcX'<$ h L. ^er.*-*- ifctolr 

Si-r&jh-ci**. x^£ h^T-i-^-f-tfs AUiix^^ 

HiUT^^-rtFaVKP — 7S AU CNTWoTi 

m$*i&. x>*$ kjut-t-^-i'+fs Auit in^tayia 

jte>;tv A*S:K*>3fcfI#£«?tfr*tt&i:M$iJWI::fl? 

.fco-C. X^ h;U©«JI*<«-Rif-CSiil=t£-5J:5lc$iJ 
x^* h;Ufl5»^-$fi:S ; E-'5'-r'5-i:**-e#-5i5l= 

[oo5 4] LA(om®©J§*iJS«:-eigiiia* 

oadm81CA**H5. fcfc. *lii|iSSPaj^SO>li 
<SJ«tt:lc^$*iru*BSTI*. ?-x9fc*li*i. 

£fi 5 fc tooae it -5 ti ro -e fc £ . 
[0055] *ii*a6iJi l A-emisttitz&mmt. m 

^o)x-f«;faipswi ©sMaiinrBs-r-s. x -<■•;> 

fSPPSWi £jajSLfc3te<t-^l*. jfcd. fa— 

c,*vcin.S. ^a-;u|lf]j!><*,*.A/i:|gJ&£;h, 
TU£frSfr£M«t-£fc*!><D4.<D-efey. A*jLf=& 
<t#CD/^-£&ttiL-*\ 5F0*<D$i|{aiSi5lcJifll-r5. 

t4. fllx-l*. ^a-;uA<rt.*iTlN*i§£fci:3£&(D 

[O O 5 6] jfe^-S^ilifiLfcjfcft^li. AOTF1 
l=A*j£;h.-S. AOT F II*. fa-t^J^-f^l 
va— ;UT FDC0a> hP — ^CNTA^P.(Dftl|ffllfi^l=. 
J:-3"C. ttftdft*. 3> h P — Z> CNTfr 

•5) U:EPijn$*U CroJ;?lzLT±J«**ifcRFfi^A< 
AOT F 1 a^AOT F 2l;EPJlD*h5. AOTF1T? 

A<iS«£*U S5 0)±fiiJ<7)7K-Mcai**tl§. AOT 

F 1 £x;u-Lfcifc(l#l*. fl&E—K#ftMI1»PM 



[0 0 5 7] AOTFIi. &.j&-t&£5\Z* A***!* 

roTE^-KroatiTM^-Krojtfc^SS^Iiifi (s 

AW) £©fiSf*ffll=«fcy» BrSoafiftOJtfi^O^- 
*>T, AOTF(±-fift|C. -*-:?&'Jf -!>At|<7>&B$r 

iSS(0m^±C-5. C(0i#±C-5B#fflSI*. AOT 
F<D 1 /WxA<3R«tfifcl=£-3T^S£ Lfcia^ 

05OADMSei±> 1 OGbps©fiSiiS^t4v 
X-rAI-^ffl-r*di:*<a**vTL''-5A^ 1 OGb p s 
roH^. 1 ofl) t* ^ h l:4jt b*v4$ •< Ax □ Hi 1 

0 0 p sUS-efc&o fifeo-C. AOTFjXJI/-t5C 
£l=£oTSIt«fli&E-Kfttkl*. 1^AXP»;I- 

a) s o%aKa>r*i£iitt« : E- kmi=?i 

«. fflsTE- K#tt£tt«-T-5;&asi lti*, <pi*y« 

at-K^SfitSPANDA^T-f/^fflttSAO 
TF0>tt&ltXd««J:3l=tttt-r«. CCD <fc 5 
11* A O T F rtta < EilLT^fct- Kl± P A N D A 
7r-f/<WCI*a< . AOTFrt-CKfiffiLtUfc^ 
-KliPANDA77-</<rt-Clia<fiSt4-it'S: 
AOTFO«tt%-K*m«4fflt*-*fetti::&Ka: 

PANDA77-f/«DS*ll AOT Ffl)$*tt^f\ ffiffl 
tiPANDA^r-r/^ttl^ftStW, **)2 0 

[0 0 5 8] + 4*3*. 

KP-y^flll(7>3t<i-§-<OJa^l-li, AOT FOTrtfflX. S 
AWfc«>4B2ftJBI=J:U. TEt-KtAoT#fc*fl 
^ItTMt- FlcKa£*ittftt&fiMIU TM=e-Kt? 
AoT£fc3tlI^I*. TE*-KI=*»**i<t4«&filf 
1--5)fl>-e. T Et- Kti>t*SI+5B*fflt TM=E- K 
-Cft**CI*«BtMfi<«L<&&. tj£oT. A«0. TE 
=B-K-eA^l**vfcjtt. TM^-K-CA*l*tLfcit 
AOT FrtSC^efllL-CU-SBSlC. TM^-KtT 

[0 0 5 9] «&%-K»1tk«|«»PMD«SiRLfe« 
fl»l±. 3fe*g*SaPT FAI=A***ts «i|B»*l=«fc-3X 
it«-^-A<ltt«**v-5. AOT F 1 ^ifiiaLT^fcjtli^- 
l±. AOT FOPXQfcft/^- *<H< JtCoTfcy. A 
OT F 2ICA*lL-t KP«^*n4*fift, AOTF 
1 -c K p v ^ * M-iftm^ t p M 1= A<fe C T L 

IS. AOT F 1 -OCDPXtel 0dBgffi-CS55>. 3te*i*g 
fflTFAt?lgi|iI$+tfcJt<l#l±AOTF2T-. 
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[0060] AOTF1tAOTF2-CMSJxfcKP 

^-f^aHt^i*. 2x2*?7^a$ii. mux 

— 2 x z-h-3=i 1 (0*5— ^<0/K— hfrfc 
Mur^-fifs aui=A4i&*u Ko»^itife 

[00 6 1] AOT F2^XVU-Ufc3t<f^l*. lffliaiL 

fSfPSW2fl)2 x 2*^^2lCli % 7 K&lf #=fe»A*l 
Sti.*. 7K#OTI*. *19*S*PWA1-Cl8iB*4x. 
HJ tfa-i y gfr 6 PXIC 
•S. Ml-, 4MMMR:7r</<DCFl::*«*ttfc*<*lltt£ 
*V. 2x2*^72l:A**iV'5. 2X2*?72t^ 

X-<7f^LT. 3tli*§g|lPWA2lrA***i., 
^BST3. 4*&OMB*|;:j:yjmi£tu 

-ca-tt£*i«. ^gflfl-roftii^it. *?7*&&auii:: 

MttPWA2K*«%flrea>JMIII2. OADMg®£& 

* 9 a-r s c t \z * * □ x * t= *. © t? & 

[0 0 6 2] 1261*. i5<DOADMgt^-3feyX 
*^fcifem#l*. h 'J If a. — £ 'J Jg(D5Rgtt&S|-e«-& 

fti=fl-afc**i.*. n5@<&Ji£. jfi^A 1 ~a 3 2$-ero 

3 2jfclr#j£S*vtU.&. C4xf,O=&3KS(03fc«-^(*. 
I*. 1 jfok*-;; h9— !><Dlg^l-l±. *C0*«;/ h?-* 

£&3BEo-emStft#A<H 5-CFP7 ^**vfc3fe<i#© 
jfrgA 1 ~A 3 2l=3E8S*^r, cix&O 

[0 0 6 3] £fe. falll-c-l*. Kn-;/?3fc{i#G>;ft*!i 
3 2ifey. Cffl3 2ffia);£ft±-CAM£JB£;h,Tl'*-5<J: 



[0 0 6 4] *fc. (^Ei<D«fc5i=, ifis^s-e^asg 

fcl*3»dl=. jfcg#;£S§*<#£glC5fclc«-a&LTL* 
Icl*. &g#ftS<7>1o<D7K-hA^m^£#lffcl+*t 

tffc . «fc 5 fcfcjStfi/x^jM&^sfcjfr e>i6it 
H-t ^SI^t&fcKiaiffc < Tiifc t, fcu„ 

[0 0 6 5] 07. 8 1*. AOTFSfflW:OADM8 
S<Da(*M'S*ifiEom2 05C!l$*-#-!lT?fc-5. H7a># 
del*. »*MI-S5(D«li2i:lB]^T-fc-5<7?-e. PUfcSft 
a^lt^BS-T-S. 

[0 0 6 6] eSIK^yA**^*^^!*. 3t«*SS|J 

i i_A-eiit!s;k*u #%i&m7T'f'*X'#mmmz*i 

T. A-T y^SPPSWI l=A*)£*t-S. A-f -^SPPS 

wn*. itraufccfc5i=. mm. ^fao-jz&itatzibn 

li^i— f^^^^ti/a- JUT FMOJife^-^aJ 
£SiBL. AOTF1, AOTF2tKD»; Zf$tiM^t>* 
KP-y^ftT. 2 x 1 (CA*$*t-5. 

[0 0 6 7] 2 x 2llZt^ 1 fr£>OTtii2ia>5*> — 6BI±. 

A'** HUTT^-f+fS AUI=A2l*;h.. x-*^ h;u*< 
SS*t**t,*. 2 x 2*^7 1 -C^jfc£*vfc Kn??*A 

■5. P)@-ei*. KPy^atro56sai*4-eiE)-si: uro 

&"f Lt,4|::|Be>;K4t<7>-ei±fc:l^ 1 x4*^ 
fey. MJ tfa. — £ yjgfl>S<I&PTRB 1 OTAOT F"C 

A<tttti£;h£. CutfflAOTFIil x 4*7~7 

fey. KP^^-r47fe<i^©js^^ss.-i.^s©*LMi 

AOTF^ffifflr-S05l*. *->XfA$ffifflt5a- if 
(DSSI=J:ymttlzajSf -Sfctt-Tffcy. a— ffOJSM 
i: L-C^XxA^ffl^lzr K • KP 
§^S.-5Ci:l±?t<ll**t^)-i:-Cfc-5. JJcfe. 
jS«^-CJU^i:L-C<0 h'J ta-^ 'JlfOAOTFIt 
BSlE*4xT^*^i— ±^l/7-c;U^P> hP — 7T F 
CI=«kor*iHai*H-5. l^l2<Dli^lCli. AOTFA<2 

tttlH-r*»*l=l*» AOTFS40ftfflt5, 
[0 0 6 8] AOT F 1 1! KP*;^4*l<t4^fcX^ 
jfeli. flia^-K#**Hl»PMD-C«jft*-K»*« 
{S£*iT^b. 5fer>^lcA**4x. AOTF2ICA* 
*4xS. CWJ:3I=. AOT F $ 2 JSI~ L"Cl x -5OTI±. 
MaiLfccfcet. I^AOTFtKn-^t^tSfi 

L. *5 1 7(0AOT FT?Siy«);«ft. 05^.1*. «f»S 

l<oa6gflj?t<i#$ KP-y-^-r^j:'5izurt>-stro-c 



(12) ftfflV 1 1 -289 2 9 6 



fc-5. ZJMt. AOTF<DjKmjg«^ttro^fil*MA<J±« 

Mfciwe. fp^i — tzx^ztzifziiztztbizta 

[0 0 6 9] AOTF2$^- Lfc&ft-^l*. SI/. 
2<D2 x 2*^7CP L 213****1* 7 Kftfg^tt^ 

■5A<. a&te*7*X-Cl^-SCDI±1 ~4§C0tK— h<»?i-Xto 
4. *^CPL4r£jfc**vfc£;£gCD7K7fctt# 

c FT*#ffeA<ra{t$*vc>^s>. x-<-> i ?fiPPsw2a>2 

7K&A<££**U ^Px^VaVX-f (Sffl, ^ 

Hi*flJ<&3fc7>:?©PWA2l::A*£*l,-5. *LT. ifc 
7V?8PPWA2l::A*l,fc7fcfI^li. ®&3fct5iBST 
3. BS T4A>?)X^U^— $^.x.f,4xr. /<r7— 

is$*ifc&. cp L^ure2iKi=ai^*4xr 

IA<. *^CP LT75J-iaS*T.fc-gi!<D3t<t# 

ADM&efrP,tii2l$*t£3fcX'<-J; MKDtt8gA<fi?*T* 
*U OADM^MA<IE«lzaj^Lr^-5ANS^(D^-^ 

[0070] 081*. h'Jtfi- *'JB(DT Kjfe2*«ffll 

tjfcSisan&i^iajsomaADMSgB (e ad 

M) fr&tt9Tl*«. mXtt<<%*—. 5» Itt&A DMg 
[007 1] U— tf/<>?l±. mStOS^I-SJSS^S 

(&*£&*-*- &u— »fy-<^— Kfr&tto-cisy. :n 

tf^-f Kaz>y KLDU#1 ~#4lzi)x$rt 
**tTri>.&. cct?t. KSIB±Btlz*tl6-f£fctf>3i:ft 
<b*<fc**tTfcy.. U— »«r«f si— Ka=9 KUDU 
I*. SUB (Work) t^flS (Protection) tt^MtixX 
*fc. T K-r^7t<i#ro*g*<1 -3 2 03L>rH 
roa&gl-fc3EMWfifefc«fc5l::. !!&•&;£££&*-*- -SU 
— tf^-f*^-— K*<3 2<ilSltb4xr^-5. Zh^Ols— 
*f¥<<1— KA^fcB***v-55fel*. ^jftS&T?^£**i, 
T, 1 ~3 2<75, : fcSroft*t5£g£SS*ifc7£££kfi£-t 
•5. U— 9=^-1'^-— htfJZ&ltZtiXl^ZOiz 

[007 2] #^S£A^!±l***i.fc*;I±. itr^^gp-c 

fiPCO^fiJcli. 2-oifthK -troKI-T ?f*- 



titzitmmz. *^7cpl-c-spa^iis*h-c. *:/ 

7ffllCPL3lcA*$tl-l) e #<££*ifc5fc*l#l*. 
? h;U7^5^1fJ.--y KS AULI::A*c**t&. X'* 
^ r-JUT-i-5-<-tf^-V 1-S AU L(D«fi£li. X-^^ 1- 
)V7±^-<^f^ly hn— 5S AU CNTt> Cftd©] 

y. *?7CP LI*->X J fi*<D^-^L'— $ A^iSt? L>— 
If / ?> to * *&<7>8t£ £"T «««l=&Stttll *3fe 

^ r-A%e>(0S«f$SSI±BgSS*H-C^-5U- 
K*MBffLDCK:&&*i. U— K 

h^UT^-^-f+f^.- v hSAUL&t/U-yy-ft 
— W L D C t, TZ&it £ *IT H £ . 

[0073] zoi&siz. snc-saKsrou— tf^-f^-- 

l-SS L T I* 4 ^(D fc jfeilffi 1= ivc (* . 

[ o o 7 4 ] 4g»a> u— tf ^ ^— c, tti * *4xfc3fe 
$^5fitLfct£DI4. *lg*iS-eig*g**tfc^. *^^ffll 
CP L 3<7> 1 x 87J^^I=A73*^-5. 1 X8*^7t 
14. A*l£;h.fcifc£7 K3fem#ro5figi: L-Cfil5»fc*lt 
ML. 7t^iSepi=j3l-5. T'OTiS'a. 7K- Ka?7t 

-53t{t#(DaEfiii4ofc*i+-efc*t LtL^©-e. HKi 

l-3t^fi!$ixT^-5<DI±. 1 X8*7 - 70D4^-F 
<7)^.-Cfe-5. JSy©^-r-l*S»^(Sj<DJHllsllSffll-IS 

[0 0 7 5] 1 x 8*^705**^—1- lC^S8$^tfc7 

mtfL<D&.fflmB.tf4.-DWt.\tt>i\X^Z>. ls—*f/*ls<7fr 
€.ait>*VT#fc3tl4jSfiS«SPT F R 1 OTfjSCOAOT 

-S. C©®^$4xfc3RS©3fel±IEIHSSP{D|EISaSMo d 
l=A**+v-5. fgADivi^bli. Rlf^<Da6S<0 

atm^kLx?— 5»*<2ip>^r#r. amsoRT'Sit 

^«E**t. fvii;b7'J7^7a-y7'D-FFtiait 
tIgS1>L.r^SlgMo dlcEPftJ*^?>. ^D3gMod 

AOT Ftfil«$^fc3e«a)3fe<t^^aEiiL. tiiTi-r 
-5. ^P*^fc7t^l*1 x 

A^n^hn-^T-^tiJ*^. mW.<D$L®tf?rt>*iXl^ 
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[007 6] dCDcfc^lCLT. ^SSSSMo dX^mttl 

-<X£Rfc£-r£trtt<7)*<D-efey . Z<BAOTF(4&g 
iS«S!5a>|trSCD A O T F (DSttftfi <t m C«g taMW" 

[0 0 7 7] l/-f/^J^&(0*(0WN&7K 

[0 0 7 8] ;*KSStRfi5CDStra0)AOT Ft?T K 

X, ^IBSSMo d(D»S^7>?POAI±, l&ffltf) 

[O07 9] 09, 1 014* AOT FjffiofcOADM 

BtfSUB <t * m \z K&it * *i x I* z> X l \ 

y % UPSR (unj -directional path switch ring) 
^27t^a\ 477-</^BLSR (bi-directional 
line switch ring) 3iO)fliE£a<fc£p [s)ia<7)i§^ 4 
^T-f/^BLSRSSJffilCLTfcy. (PB) «t 

fatS **1T 1*3 0)14. 4:?r-</*0>B LS R<D*&£<D& 

^CDe5H>r-^U*^L. (P) <tIBK**vr 

t * « 0) 14 4 ? r -< B L S R <0ig^(7) S^*|S] 
(DO ADMgglClSlf^HS* 1 + 1 ?Pf^va>X 
-f^f (1+1SW) ^<7)*{i^GS^— 7)V&7fiLX 
tN^ 0 ^llbli, fe^a&T/OADMgSCO^^^t^^ 

icRit&jfcrfcy. vX^AttftSfclzoiNTtt. 

[0080] sfflcoej£^bAo-c#fc*m^i*. % 

CFIC*oT*MfoWi«a*U X-fvfBPSWIlcA 
*l£*x£p X-T *;rtlPSW1 T?I4. LBX-fvftl 
+ 1 X^f fcA<Rlt&:hTl**A^ *v hi— QtfiZ 
77-fA0)BLSR«t477'f/^BLSR(DL^$ 
ttfflLTl*<5j&MC«fcoT\ UWOX^ vf <D*A<R 

[00 8 1] ^7f»PSW1 *iiiaLfcftfi-^l*. 

y. KP ^ W KP *i 1 x 8 * ^7 £St** 



^SflCP L 1 lcA*)*;h£«> ixs^^^-Cli. KP 
a-t^7< * vj.-/u£xju- Lfc3fcfI^I4. 

X-f vffiPPSW2(D2 x 2^^^|CA**n-5o MJ 

SPCP L4CD1 x 8*?7"C4i8SK *7>?PWA 
i-c*«**i«. fit, ««$*Lfc5t«^l4. 

«77-f/<DCF-e#ft«fi*K W9rtP*8W2 

0 2 x 2*^5i?x;u— 

[0 0 8 2] ^^7fflCPL40)1 x 8*^5(DlfflKI:: 
Cjtli. *^»CPL4A*%^i«**;hTl*4fr 

^fr*^-*T&t-to\zWLft*i\x^z>*><DX&z>o 

[0 0 8 3] 2 x 2^^^-e^aSStvtzXJU— %tT K 
[0 0 8 4] g|1 014. Ill 9 <DM#^ £ I* £ HJ tf a 

-*'JMlO)»«^lfc0t?fc4, S««t?tt. oa 

£HSTRB#1~#8 (1) tfiSIt**!*. SiST 

rb# 1 cD^wap8tjifi^*4xri^^a)T?. 

XtS&MirZo {fiO)gSgTRB#2-#8 (1) tH» 

cots 

[0085] KP*;?J*ifcftWli8a^6ft 
oTfcy. C0>3feS#*><g{lSTRB#1 (1) IZA* 
*7>?AMP 1 xmmZtlZ. 3tT>^A 

MPif*. jafi*«BST^&ii!ifi*sa(tao-ci> 

£o Jttt**lfc3te«#l*. *^7SPCPL20)1 X4j] 

SE^^ffd h^>x^>^#1 lwA*)£*i<5o »«Bft« 
*tt*B5**lTL^*A^ h^>X7K>yii#1 -#4<7) 

[0 0 8 6] h^>X^>^#1 |CA^**Lfr3fefl-^(* 

a«a«^-f;u5rtLra>AOTFrz«ky. iooim 

<0*fi-^A<a«*ix. *Sffi»OR|zJ:oT«ftfi^lc 
^»*H*o croiSMIi, ^iSSr*20ir^tt* 
*w fi?* U ^ ?7 p ^ ?d - f f feet tf iWS 

lot, ^ISSSMo dlCH3*Q*^^)o ^KSlModlZ 
I*. 26««<DU— tf/O^ LDBKA>^0)5fc^53lfi**l 

a*o>**6aa«fttf aot f i t?iRs<it, a 

*)**1<5>o fit, AOTF1tfi«**lfc*ltff« 

issmo dx$Lmzfrxthjiz*i%o thiiztitzftm^ 

14. ft7>^POAT?«BJhfctt, AOTF2-eif*I 
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^ISSSMo dCDtii*f4l x 2*??-C#&£*u P>h 
[0087] CCDckai^. SfMdCD h7>X7K>#(DS] 

fti4. @8^5t^ia©a)ta)i:S*wic^i:-efc^ 0 - 

#1~#8 (2) (D*?3aJCPL5lCA*£4x<&o A 
JM\ *^9»CPL54t%^t*|»**i 

P#1 ~#4|c«fcoT«MB*sKft. 10)5*), 7K*I 
[0 0 8 8] U— *&©5fc<0 3%. 7K*OT 

*<aHRS*u ^tasMo dicsip,*i^ 0 7K**»t 

t*fct0$j£7>^AMP 2-e«teL. 1X4*?? 
Tf5MtLfcfiL AOTF5fiSS*SfiU *£{ISSO 

?>^#>yin*ttfl!)-c»w**i8"r*. fit, a 
ot F4^6iaaj**i*T k*«*i*. mmzfkfSLZH 
tz K?>x#>^#6~#8*-ea>3tefi^£ 1x4*? 

[0089]E11. 12 14. AOTF^ofcOAD 

M£W:<DmfrMmf£<»m4omtt't®v&>z>o Hi i 

<ommt. m9<»mtfib\2tA,i£mciio>v* assist?) 

[0O9 0] fiaB*iJA*Lfc«i**, ^ifffiil-C 

r. as • Tflrauviinx^ ^f»pswi ica** 

♦u*. Cw-C0)«y»itl4. h"3— ^iMMlLTl* 

*-?JU7 -r JU* ^Sa- ;UT? KP * ? 
**KP7?*h, KPv ?*«»[*. ix 8 *??-e 

l4*<D**X*f ^ttP SW20 2 x 2*??fcA*£ 
3KI>o 7K*«*I4. 2 x 8 *??T?£iK * 

7>?PWAi-cJf«**u #tttH«7T-r/<DCF-o 



2 x 2*??T?yUU--*fc*»**l 

x 2*??am x 8*?7ttcfc<, ::*e, HJ*tf— 

^Otkm £ Let 5 t1"5<t *(Dfc»©«« *#* 
T(7)Ct-ej5»* 0 ffiot, Mlt2x2*?7^2 x 

[009 1] T K*«»fcXiU— *«»fc3^*a**lfc 

7fefi^i4s Sffl • ?i$«iyfx^fci6(Dx^7f (i 

?PWA2lc«fco-CJMIS*u eatttl=atHi±*L«. 

[oo92]E!i2(4. hu ei-$yjaa>s«flMftJ£ 

<B£ff^£^L/=ElT?fc£o g{IfflJTRB# 1 f4. MJ 

^?$tir*fc KPv?*fi#i4. pfeT>?AMp-eit 

«**lfc». *?3ffliCP L 2<B 1 x 4*??-C40lZ 

#tet-£»*<4rfc£0[4. oa 

DM^lt KP ^?-r*ffigO)Sft*<4^fc*^: Lt^S 
^^•Cfc^o 1 x 4*??T*ttitt£;hfc3fcfi-^l4. 
^KlC&lf^ftTl^AOT Fl:ij£&*U ttl^tUDte 
g05fcfl^*<S«*;h,£p #&gA 1 - A 4<7>&fl^*< 

tf- h-tzltm^coWi&tf Kp * ?.4ftfc*«*a>«* 

■eftut^ictt, mss*** h7-*ic«tt-r strati:: 

[0093] S{I9BTRB#2I4. Mjea-*'JHO 

l** D OADMSBA>& KPy?S*lt*fc KP*?# 
«*I4. *T:/?AMPT»«tt**ifc8L 1x4*?? 
-C40|Z^lK**t, 1 x 4*??(7)tii*^— hSlCiftlf 
£*tf=*§S«gPTFR#1 -#4lCA*$*t^o AO 

T Fl4Kn*?*«»0> + *& i »a>^*»a**t* 0 
«a**ifc*«#i*. *a«fflo)*T>?poA-cJWi 

**W I«AOT FlCA**4x^o &S<0AOTFI4. 

tN&Lfej:?^ 5tT>?poAa>y -<x^f^*-r^f- 

to(DtO*r?&4o -0cfc5[3LT. ;«SS«SSTFR# 
1 -#4-Cttdb*tlfc KPV ?*«»!* 2 x 4*??T? 

A.. KP^?**ifc**0>a«t3feia©aft«**y K 

[009 4] gfia5TRB**8I4. 4 K|gl±Oitft>I 
CD hU Ifa-: Sr 'J ©<BlSi££;r: LTl^o 4}«JSLJi<7>K 

p^?*«#0)afttaW'r***rc(4. oadmSI 
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K5-f/<T FDIC*:-3TBiai**L-5. O A DM^S 
"0 KP??S*tfc3te«#l*, tT2S0)AOTFl:j:o 

TS«?$*vi>ro-e. 2SiroAOTF(DXji,-^-n: 

t, 2&SOTAOT f<d;uu— tK— h^?>tb*J$*l-S3fe 

li&irf-s. *<*>ffe©tfija;&uu sum*, oadmss 

[0 0 9 5] C(0«fc5lcL-C. S^**Lf=»SCO KP«y 

y, JfeSro^-y ho— j7*<KP^^*^fc**a?it<i# 

am-*. 

[0 0 9 6] 01314, 7 K*flM**±JOT*fc*t>a># 

«feX>£i±« fflgrosfcfiro&ff ^£ Kp ^ ^r- 
£-&*£lf-CI*fc<, *JlST*ffit<&ifcgro3fcfI^£T K 
T*£fc<-CI*fce>JS:U. told*, h'Jtfa.— * U 

-f*— R*, $L&$:&z.Z>=.bitimLl^ tl^roi, 

^*<fc*yjtct^i:u5«)A t iitt-e&-5. su*#*.e>*i 

£jfcS£Mffi*t<7>£M<Df±:&l±, &lt&a»tig$*i«M|- 

i*-e££t>. 

[0097] -f-cf. jgtitKii'?!** fiiffl-r-&prgitt 

(75 -5±T 03 jfcfi £ i: r -5 fl * <0 U— tf # -f * 

[0 0 9 8] U— y/O^OT^jSI*. ^01=5***1X1* 



•5. **t^*vA<£»-f -SSfcSli, h*^* 1 3 
3tES*h, ^tf>£tf>e>*tTl*.&g^3£:gfiS±:tt:« 

u r*i*<£u.fci#-&i=i*, *ajffisi=-r*io)icfcu 

— »f$r-f3f-- K1 3 9©ggS)W3Sfe£lM±;Sg£lHgL 

[0 0 9 9] ftU— yy-fjj— Kl 3 9*<&«-f 
4*1*, ^36S§1 3 BTf^i&S*!., 1 -ZHDitttZtL&o 
Lts 3fl6T>^1 3 6T»iHl**l. ttlESSl 3 1 -pfcl 
fc»*£lt#<££*\.-£. 

[0100] cro*;£&j8-r-6ig^i=i±, AOTFifio 

fa-t^7<;U$ 13 2, fe£tM*, ^ffi-T-SSSg 
0*4»6'iHJL, »1>«Xn»1 3 SV&mZfrlt. Ht7 

>^i 3 7-eiaiiiuTMai-r-5. 
[0101] z.co£5iz. taaojftgom'Ec-sjtisflj* 

LTl*-i>&S0>Jfe-efc*U*', ifCDiKg-efco-Ct^-f ;u 

*-etttBi,-c<£ set fti=, ass^a^sji 

fivx^A-ei*, =&^v*;K03tfi-^a)jRg*M tu- 

[0102] Bl 4~a20lt OADMgBKfcl-t*, 

is, BiritAOT fa<i ouA''iaa6**tT^JSt^<, ffir 

iSLfc.td'ECAOT F$-2 0S^3)lt^t.l^«-efcS. 
[0 103] 131 41*, OADM^gmOADM-> 

2»©a«^a3felt#A<2l«**tr#fcii^l=, *fc\ 

L^3IA<»*LL>. f Ct. O ADMg§(0AOT F 1 
4 01*, 3 2jK^-C<D»[S^a^-r-S«fc5IC, RF<1# 
f£«S§^t>RF<i^-£AOT F 1 4 01-HlllQ-r-S). "T* 
fc, A*Ifil|A^&A*»*4^fc3 2jft±T033fifil4KPv^ 
**iru*iv x;u-« (ffi*ffl!j) lci4^«#A<tb*$ 

*1<CL>. ttoT, 3 2;fi±T03fell^l4, h «J ta- ^ 

T#fc3t<g^53t*i^51 4 2-C'#i&L, =&jKgO)3t<l 
^SMtSAOTFI 4 3ICjJ|§ < , a««|f*ftT?(*, 

AOTF143I*, KPv^-f<#a*ta«-r*©-c 

fc-5A<, *J«att®-CI*, AOTF1 4 3l-A73fl!|fre,H 
26**1.T#fc3 2!fifl)3t1i^?>tt. aHAV^ftCiSE 

c:oj«fc5lc-r*tl4, 3 2JKOrt, AOT 
F 1 4 3 ■Ca«S*t-SJfifi*^j:LV01?, ifeSltS 1 4 4 

l=a<l$*ift*1l*fittttLtti*. coddle, ->x^ 
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[0 10 4] ftft. AOTF143I1 ftlZ 1 

ftRF<I#£EP*nLTfc<o C+tlCcfctJ. AOTF14 

^tLftl^ig'&il^CIZfty . AOT F 1 4 3(0K)f££ 

[0 1 05] Hi 51*. OADMgglZj;* KPy^6< 
fr+?*i*l>ii^^AOT F<7)$^]^al^a^^Lrl^Sp X 
~t^^\Z\t. AOT F 1 4 OUll*. 3 2»0>JS« 
ai*a)*Hrl=iWRa«*ll«-r * J; 5 ft R Ffll* * R F 

FflWli*«*l*«JLttl**<, 3 2<l<B&g£SiR-r 

**5tt3 2«<DjaaKa^&«:«RFfi^Epiip**t 

-So Ctlfi. @140)tt, AOTF1 40C3 2&# 
(DR F{ft"^7b*Ep}JD <5F+lTl , *7r<Z>'C. AOTF14O0)4# 

<i<Z) Jill 25380) R Ffl^S'EJlJlD L"Cl*-2>0)T:fc<5o 

[0 10 6] C+LlCcfcy. 3 2;tt£T<B*;fI^I*X;U- 
ffij (UAM) icaMISfii. hUtfa— *»J BASIC!*. 

2IC**«*(4A***l*L^ AOTF1 4 3IZI*. 

LTfc<o C©RF«»l*1&(D^*S«-r*«fc5*. 

fc<fc5lw. AOTF143(D»^ RF<I#<D/^ — 

oSEftlz* oT«t)ot L*;bftl> J: 5 lc-r-5fctf>T?fc 

*o ttot, iftgmsi 4 4"t?i*ate«#i*gidi**ift 

[0107] 01 6li, OADMglt KP^^ItLft 
Afti:K«XA«tfXMI::Jltt«/t-?— 

ftfc. BBtli, &&A<A 1 - A 3 2lZfr<IC«£oT/< 
[0 1 0 8] t*ft;b*>. AOT F 1 4 OlCQlJtoStL^R 

f«»©/«9— a>atMCcky % Kp*^**i**flH»© 
/<>7— a>**t^«fta>*fli**j:y»< kp 

h y tf a.— $ y ««|C|* % A O T F 1 4 O |ZA* **Vfc 
BSO/^-lztf; Cfcifl) Kp yjtW&ti* Z £ |zft 

-So ZOittlt. *T>^"C*»tt**tfcy. **?7 14 
2 ft-Stf. A O T F 1 4 3 (D2S#?jRH £ 3 2 2fc 
^»fi«AN&+»«*i,fcfit«lcKS-r4ci:(Zcfcy. A 
OTF1 4 3*6l*#«*&<tt*S*Lttl\, ftoT. * 



SIMM 4 4-CI4, *m^£gltI&£C Kp 
[0 1 0 9] C(D^5IZ. AOT F 1 4 0$£ft£ KP 

v^f **eitic«5a)T?i*ft<r. MMta/* 1 ?— a 

a& 0 a n mo? [S]± lean r * c t &v £ 4 o 
[o 1 1 o] tats, aot f i 4 old*. -\r>l*y. fciz 

3 2l^(D»fiJIRt4fcft(D3 2ffla>H2ft»<&RF 
«**H«n-r*ci:ai-LTJ3#. AOTF14 3|:ll 

1 ftco^^S^-raa) 1 fla>Ji&!&a>R Fii^^Biia-r 

4cfc-5(3LTfc< o C^lIZ^ y . AOT F 1 4 O&lf 1 

4 3<DMft*a«ta«i-r*^5^ **L^tt % s«-r 

[0111] tats. ±&Ltzfo&&(D/<lr?—<D&ls&n 

m-t&mmt. «»cpu£Ritrj3i*-c\ v^h^x 

T^frdcfc-pl-LTt^p El 1 7 I*. OADMgfC 
KP ^ ^StT5ig^(7)S- A O T FCD^flffil^a^SiB^-r* 

[O 1 1 2] ZZVlt. iftfiA 1 - A 3 2CDrt. A 2 <t 
A3 2©*£KP*:;-*-*»^£#5L*. A*ffl*6 3 
2&<D&m^A<A;fc*;h&£. AOT F 1 4 OlZf*. & 
SA2i:A32t £S«-T £ <fe 5 ft R Fii-S§-7b<EP *n **t 
Sfcfclz. AOTF14O0»MSS<b*t-Sfeto 

i=, 3 2a<D*t«*a>a«^&+»ai4ifcttiiic3 oa 
* 5 ft 3 o m <om &i&<d r f £ r f 

«IS1 4 1 -e±j«Lt, BHnLT*5<. C*ll^cky. 
AOTF1 4 0IZH3jP**l5RFfi^tt3 25K»$»S? 

■T**a)fc**4t. *BlcKPv^**i«3fe«*tt»* 

A2tA3 2we^ 0 aya>a«a)*fli*ttx^— 
flu (tUA«) -sisitasn^o 

[0 113] KP^^**Lfc3fifiA 2 t A 3 21*. h'J 
da— *|JJMK)K6*U 3fe*^^1 4 2t?»lft**V. 
AOTF1 43l:A*$*l4c AOTF143I*. 1 » 

o^$-a^-r*cfc3ic i «(D^*ss?-r«>fztto i 
jgasaoR F<t#^giira*H^ 0 aotfu30)-s 

I*. »*A2$1«L t5-*li»ftA3 2SlRt 
A20*(IWSBS*i, t5-»-e(*. ?*SSA3 2<7) 
[Oil 4] CCDct^i". AOTF140i143C 

I*. *l3Rii:/^— <DRF«#*B3ln"r-Bck3f=L-Cfe 
aot Fa)»!]^(7)SS^Igl*o *fc. ;«S^a*tt 

[on5]ai8ft h'j e^L— ^ y»«-ca)a8?a 
h^^*>yrzou%riftwr*BiT»fc&. OADM 

81^)AOTF 1 8 0*6 KP^^**ifc*fi-g-l*3t* 
^7l8 1-CKP7?**lfea«ft» (|a]E|-CM±4S0 
AOTF18 21?Mfttfl«4*i4. L 

aflt*<b^RFflt»a)jBaaor*i*iftj:y % 
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K P 7 *lf:3t{|§0)KS t A O T F 1 8 2CDS«5fc 
lt^1*ill)I<b^fc^ 0 ftoT. AOTF182T-I 
«**lfc*fl»SK«U m08ItAOTF1 8 
2(DSS!jegi:^-a$"a:^^A<fe*. ^ZX?. AO 
T F 1 8 2 a>»«IZ««.ML 10: 1*?7183JSS 
It. 

-Tt-KPDI 8 5-C/<r7-=&«iaiLT. *-<Z>*SS£ h 
^^ + >^(5]»1 8 61^-5^:5 l^^)o h^ + >^ 
lHl» 1 8 6 "CI*. A O T F 1 8 2 IZ^miT^ R F<1^-(D 
SaKia^ffi^lC^x.T. fe£lM£. AOTF1 82C9 

u pd 1 8 sTzgLmtstizftm^osty-tomtztk 

ffiU #PD1 8 5-eait4*f 

ofct^cDiag^-cPD i 8 s-egLmi-zftm^co/tD— 

-i«*"C*4CiS«t. h^^^V^IUKl 8 6 
[O 1 1 6] ia 1 9 it. O A DMvXfAOAO TFO 

CO o in r l> « * CD lip C t <D £ <D -CB L ixffiH $■ *Bg-r 

[0 117] OADM8I0AOTF 1 BOtKPy? 
*Kyc3fefl^<3t^^^ 1 9 4"C#tt**U 1 x 4ftX 

-T^f^Lt*^ h;u^-$ i 9 2(zA**nr 

IN& 0 O ADMgKDAOT F 1 8 0*<5feffl^ 

^ectT^LOSi^-e. aot f i 8 oicgiip-i- 

hJU^E"^ 1 9 2CB8?#T$gm!*. OADM8M 
iCPU19 3ICA***l, AOTF 1 8 OjbtfitfJlCM 
ft-T * J: 5 1" R F«*©M»«*i<ffl A 4 

[0118] mi 8-oKWLfch^v*>$naB 

1 8 6tpOADMttBMHCPUj:1im«StftL. AO 

t f 1 s z£mmzmft-rz>±5\zmmTz>o hut^ 

AOTF200|:J:«3TM»!**l*^ ZCDfcft» 
«t51«IZfTfe*vTLN-S3S»N5^SSSaL. AOTF2 0 
0 £•!*-*-<&£: J6I=« 1 9 9T?*$»«l, P 

D 1 9 8T?»*LTtt*£ h7 7*>yB»2 O 3 [C A 
Af^o K77 + >yBB2 0 3l*OADM81«liIC 



PU1 9 3fc««*a*Lft*<6. BI 8-ClttWLfca 
S£Hf$<&fflSIZcby. AOTF200?h77 + >y 

9 7izj:or^is*n. 5feat?««s*tfc«. aotf 

1 9 6T?&§aft£glt5 0 CCD AOT F 1 9 6 li. A 
OTF200«hiD C»«*«****i»*tfc*0-c. 
h7V + >y0B2 0 3*<ftfetttt£OADM£B«HBJI 
CPU 1 9 3tf«j»U 1SAOTF1 9 6lcqito*H 
SRFlf*«l»t4, CtlfZcty. AOTF196fc 
AOTF200M C9fcSStRtt&«4r*-« C 

AOT F 1 9 6$ffiiaLfc*<l^fi. 7K*OTtLT 

ffcttft£4xT* AOT F 1 8 0^- Ltc3t«#<t3fe 

i 9 o-c*aftS*i*. 

[0 1 1 9] T K#«*tf*«S*ifc*«*l4. ig4g£ 

*X-f^f2 0 4£frLT5feX'<£ h JUT* 5* If 1 9 
2T*»«S;|v&. CC0SgS(4. O A D MgiSJai CPU 
1 9 3r*B«*±Jjft|zttJH**U AOTF180W 
OT F 1 9 6. V^V^ym&Z 03^ 

LtAOTF 2 0 0ftWt4. 

[0120] 1 x43fex^7f 2 0 4i:ii, ffi^isies 
fflcoADMSiayhy ezL— $ ya^ 

»*ttiy»*.T#X'<* hil^^* 1 9 2IZ 

AW4«fc5lctr^4o jftx** h;u^-$ 

;KI5lt*cDI£ax h»lc*/]xfifc|::fc»*L<ttl**& 

-cfc*. *to*Mby. hu^^.* i 9 214. # 

ttoTi*«. ifex** h;u^n* 1 9 2icfci>r 

h;i^E-$ 1 9 2tf#«*a>X'<* h;u««f*<«^ofc 
*0)*«*ic«y»ii**3izB»r*. 

[0 1 2 1] /jrfc. OADMgtiifllCPU 1 9 3 1*. 
rtffllfwROM$^"fc> % AOTF180tfKP^?t4* 

ic. aotf 1 soizgifln-r&RFd-^c&T 1 — 

-B#<DR FH^F— *tt£ttfM>R Fd^O^ftlttJS* 
IlLtfc<, Ca)ROM0)f-^fffll^AOTF1 

4-tT\ SB#lc3f^(7)RFji;«a<i:/<r7-^ffl*n-r^ 

[0 12 2] AOTFO±f*«WlZj3tvC. aftv->r 
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>XlilUT«»J:?IC-r^ 0 -r^+p*,. AOTF18 2£ 

«ftJI=EMlU ttf«i<SSLfc&, *l:AOTF180 
ZmWiTZ. AOTF180fl)IlffA<SSLfcb, 3ta 

«si s 4-c fp v^fi^airr scaotf 

1 9 6. 2 0 0Ji6IU KfttfSSLfce.. 3fe£HSS 
1 9 7£S&iSU 7 Kftft^fcHtili-f -5. 
[Ol 23] mzoit. AOT F'sWR F<I^©EPflD© 
ft^^KB^-f^ia-Cfc-l),, AOT FlZgg«&RFli#£EP 

5. AOT FltOXA^^UCJT?. JS«AO 

t F<nmmzit7iszftmj<z*iz>. zmmtfuz&i* 

■C. AOT FJb<ggS&3fc<i#£jg«L. $bTls?\-m.\~& 

5 O ~ 6 Om s ©B#ra*AMtTS£^±*<i»!e5.g*<fc^, 
•f-wT?. R F^©/*? — £5 0~6 Oms*M+-C&* 

-Tftli. aot F-QmsiZtizatoi/iD— liRFti-^ro 

— 1=— St— &©-£. 3tt»5 0~6 OmsA" 
\-fXtt±1*%>&=>\~tZh. RF<i^Oji-hlf^i:Lr 

i?$;U&H8l-f'SC 50~60msfn ( n I* 

g&S) X^v^l^ltTRFii^£Ji#$i±^J:3IC 

•5. 

[0 12 4] £LtBilSHLfc.fc ; 5fc. AOTF^fflUfcO 
A DM'Cli, VLtok^tiTvyyV— K^pTST? £>•£>. 
ED*.. OADM©fc)SlgAB#KI;Ju 7h*t«f^U 

fct. fA-*;HSKOOADMtl,rIfflt§. CO 
AOT F 1 OlcEPllO-t-<5RFff*JiifcS&f 1 ■ f 

2. ■ ■ ■ f n^SS-r-SCtlC^o-CHa-e^-i.. 7 

RF<i^JljKSSt£SE<k-r-5^SA<ft<. «HB*<ga-Cfe 

[0 12 5] fiS0>?**;u (Stfi) t7K/K 
a v ^r*itti*t«fftMa©o A DMA<I«* 

n*»*l=l*. AOTF 1 OI=SlJnf*RFfl»«JMSt 

f 1. f 2, • • ■ f n £?Ki=-r«4MB€ttrt«j£i* 

■CH3S-e^*. Hi l=jsivc, KPv?t4f 

V*^£SE!E-r-5«^l=l*, aot F 1 oizEPSn-r^R 

x-rtittja*. *fc. t K-tf-«?**jit**x-*-««£' 

1=1*. LD19> 8 x 8*^5*->C»t«jS**l.-5U— 

8 x 8*^^t,tti*$*vi.WDM3f6 (Jfi 
S^S*ixf=3fe) 4^a«t?>iSfi*AOTF 1 4ff 
a.— ->^-T*VliatN. CWii^li. AOTF14l=EP 



[0 12 6] C(75cfc5IC, AOTFXt/lz-f/^f S 
JBl^CilCfcy. OADM05A- K0i7$l5tv0<t* 
KK-T « z 1 fc < @3gjftSI!fr e,ffigifcfiS!^©7 -v ? 

[O 1 2 7] E12 1 ti. AOT F©fltJ5££^t"^"EI'Cfe 
«. AOTFI*. =*^U?4Aa*«l=nflgft:lta 

tf-AX:7"'J»y$PBS£tS:H-Tl>.&. RFMIi, I 
DT (inter digital transducer) £B?l*4i$. 

(saw) *<a±u sfiroaB^es-r-s. :©sa 

i***s©* 5 sAwtf'fKi*. s 

ffiasicte y fcJhfc&Bsrefc y , s awi* w©# 

[O 1 2 8] 3tA**Nt.A***v«.ife«#l*. T E^E- 
KfcTM*— Kt^SttLfct©T7fc**^ PBS 11? 

TM=E- KtTE*- Ki=#*vh.T»j*©3?iftB£es 
z Z"C. A*£*tfcife<I#©5*>> SAWt*.* 

SffiOflUUlCfcy, TE^E-KtTMt-KtA^tlf 

+5*. ft^>-c. PBS2-c<DS»iftSa)aiff*iRi*<SE^ 
«. KPv^*«*4:Lrai»4*t*. SAWt 
^ofc'tlSflUBt-SiSgJan©;^©^!*. SAW© 
RSA^^AKB*. TE*-KiTMt-KCA*l 

[0 12 9] nno>7K%flH»*<A£i$*i« 
PBS 1 tTEt- KtTMt- Kil=#tt*;hT 

aurt*. 7 rami* kd yytm^kwi c»s£*r l 

Tt^*<DT?» S AWitSSffcfflL. TE^-KtTM^ 
-K£*<A*i»*>oTs ifetb*li:LTSiai**v-i>o -© 
*5I=LT\ *«*fl>7 KttftoW?:b*i*. 
[0 13 0] <fc;:*-e. -*7Wt'J*t>Mt* «B8r© 

-KroejsasttJsaKrt-cajEcorL*^. tot. 
**ai+*a*©*i*wa»n-ei*«wi:B#iiiiTE*— 

[0131] <Cfc\ wOT J: 5<£AOT FI=fcL^TI4. S9 

■c**. a*«tt©*«*i*a<-r*=ti=j:y. ^p 
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r J-1*'}>ti<X : &t;tSilz<!>%i&1t& £f=. PB 
[0132] 0 2 21*. 02 1 05 AOT F 0>j8ia#14 £ 

1^01=1*, Kn-v^TK-hrofcgjgft 

51=. *-f KP-W^<ffJ)4**i. ¥<fi*I (FWH 
M) tO. 6 5 nmi:^CoTL>5>. tot. 12 1 (018 
fit-eii. ITU-T G. 6 9 2-e&£*Jh.-50. 8n 

mmmovvv F\z&mzH pxi — 
&< Lt, jUR-r£©i*Bit-e&£. 

[0133] 0231*. 1321 fl)AOTF$3St/ "J 

i=Sffi±i=«)«L. n3-j§5fi«<osAw-e;ftg;g 

ll«>!><0. 6 S-e$>Z*,<D$3&i3*'r—\:iz&&-rz 
<h. &&mtR&1&<D<l%tffctf-oXl^<Otm® (a) 
*=h>fr*. p]0 (a) £U£:*:Lfc4.<Dj!><PJ0 (b) Tffc 

l J. 3MI*I*<0. 3 9nmt<f5tWCi:A<»M. 

O. 8nmMHM>?'J?Kt=Ba£j|VC 

i> -s *«# £ a**-t -5 c t *<f»ga < x- £ -5 j: 5 1= * z> 

[0 1 3 4] ffiot, 13 5-01 2-eUiKLfcOADM 
itCffi^TUSAOTFIitt, 3S»AOTFf 

=e yy i> v o tzf&m l . f^-Sjfiao s a we fc&MiR 
lift £ftfr-eT^-5t?|j££ltmi:: LT^*. 

[0 13 5] 024I*. AOT FOjgg«c?¥til=*fr-5 

*jJS8iffi£SiiiB-f -sia-oa*. aot Fttasi=fa®-e 

fey. 1^Sft*<±A<£.>:gRjfc«A<0. 7 3nmfh 
WDMi/X^r-MZfeUTI*. O. 8nmHPi 

•ef»ro f- \ *;K03fefi#*we * 4x-c u •& ^ <k * # *. * 

t, AOTF (±SS*< 1 °C-t A<ofcf£H-T?. ^ro-^'J >y 
oT, AOT F ifWD M yXf A© O A D MSSI-ffiffl 

«*fc«LMiaaMweai=j^it*»R*<fc*. mem 

»SS$S(tTAOT FO>Sft£-3£lcg<!:5i:LT 
£. "t;U?-x3m?$ AOT Fro*ffiKl^.|=taitTL* 

ic-r^ctiiitL^. n&asrojgg^HHnai-r* 

tSSfJAOT F©SSI=K:ltSCi:liltL^ 0 * 

fc. ast>f4AOT Froasoag^iESiicaiic,^ 
itftissEbttuoj-e. ftjfcrojsg-tr^-y-ci*. *<aissi 

7jac*,iiLl^ LfrL. SAWA^AOTFOaijeSi 

•T-Stro-efcoT, AOTFrotio)SSt-ig§$ 
gits z t frb&s<z>ag£ffl^o>;fr5&T?jE5ti::i&tii 



fem< : && i= «fc y &mz&it? z z. t % mm l x . a o 

T F<D£EIC#«g£ft/«LT£®ro&K£ai|£-r-5. 

[Ol 3 7] 3 afifiEO) AOTF ©8l©Sfi©SH±i: 
A. *f»N0) I DT£Rl*. *ffiS$ffi)S-r-So SB 
&0S3 2 4 0li. ^JSSSffl I D T £f§Jg2F1±£>cfc 5 l=fll 

ii*. $sffi0ffi2 4p*i33Mi£;Kfc«#<7)iifc»<& 

S»»A^6 AOT FO>£aiga£8rt#-f -S. 

If®!*. 7<-K/^5tLTAOTF©IDTlCRF 

ii^^{f-r-&iga!i[s]%2 4 2i^^tis<, mmmmz 

4 21*. Sg<D^bl=J:Sjg«jSSa)-rtl^f+»LT. 
AOT F|-HJlin-r-5RF<i^(Dja5Ka$«IUaiL. AOT 

Ftfmmzmmn%i&oftm^G:i&Kv$z> «fc 5 irtas 
[oi3 8] @2 5i*. £ffigrosi£te?f1±£;fv-r0-e 

fa]0l-«fc4xl*. I DT(DIM2 0(/m. *4»A< 
2 0 0:fc(Di§£. 2 0°C~7 O'COTjAtNSSfflt?. J15Ka 

<z>s<b tfisisei® tftotusct * . mmtz ck 

*U*. ^ffiSSOTSgfliSI*. - 1 4. 1 k H z/°C7?fe 

*ffig<7)jijRS!ti*mtiisis-e^flb-r^i*aL^. % 

&(D#ffiga>*«Ji;-ft3a£ 1 8 0MH z t LT. I^Y 

i:. 175#<B1<B»ffi-eag£a«5£T?#-5C 
[0 13 9] ftoT. ±lS&a5lC<fc^l*. AOTFfl)S 

[01 40] *fc. Jiffi-ei*. AOT FOSg^blCfc 

sa«a6SOT3E^b* r F^#ros^a^^-5 c t 
©■r-s^ico^r^fcA*. AOT FroSS^tflftT^ 

CCDig^. ^fiSf$ AOT FlDSffilCia^fitaiC 
1EBL. ;SS^<b*1i--5C<blcJ:oTil5?jSgS«iJ® 
COTii^r. RF<t#"C$iJ{fll-r-5.OTi:(±^J5f y. il 

-e. ^B#Sfe<b<fiflz«}:or. S^S±<*A<-r*i$igc 

1 x ^ -sii^ * f \zmtto iz&m -e # •& „ 

[0141] 02 6. 2 7 I*. 3JS<£l£0>AOT Ffl?S 

02 6. 2 7t-j3l^T. AOT FICJ:SSS?^SI*40 
<bL. 3S«l)jE<DAOT FO^RI^. ZmXL®Lf$.#& 
ios AW^5g^*1±T. jKfiS«*1i--&li^$ItItSt 
LTtN^),, AOT F)-±fi£$tl^S AWItSSWSiEK 
;-fcT?l*ft^OTT?. ftoT. S^SSiiE^ 
ic+M KQ-^ti:. C^I=J;y. S«*+iS»glc 
^OXI — ?££i:-5„ AOTFtfS«-r-5jKfiA<S^ 
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znx. out. h— <?<D§&£.i*mm"z$%mm.ttj:z> 

tf* KWz&&LXl^®'£\z\^ ^PXh-^l:* 

y. tb^**v^3fe^<D/<r7-^e-h^i:TL^ 

5o AOT FCOS AW(4£«&<bl4fcoTfc£ 

«*«mplt* e— h»«T*»rr*3i=r*, B2 6 

I*. 3SMOAOT FCDt&&lz£i:£S AWttfiffi^ 

[0 14 2] HH (b) (D<Df4, AOTFOlWlfi 
t£A<B#Rfl 1 1 1 fZ if CD cfe 3 IC^b -T £ ^ £ ^ L tz t CD-C 

&y. a*Wtta>««iili»x^— ®(4. (D 
^JSJftSTv^^ua^Lfcto-e&So ivT*i*lSi&&[4 

[0143] mm (b) ^©-©^^B^b^^^aiz. 

aSMSMtttl** Zlzfti^s fg 

tctA^-So C(7>{g*^i4. W£-r*&fi<D3fcfi^ 

b^<Df$^£^Lfc<Dtf©T?fcy . ©14. x;u— tK— h 

Ltzi><DXfc&o 

[0 14 4] I^H (b) 3&mtfL<D 
A O T F lC*aiC;-fifiS«a) fctfXB S A W£S§± 

« !::««« T'Sil 73 £ < ft -5 ^Ttttt L X U> £ o 

[0145] 027(4, AOTFOS^tta)85P)^ 
K&ih-r-S^^^LfcH-C&So RB (a) {ZTikZtiZ 
&?\Z % #HJ£ff2S§-CI4, 3a»AOTFT4O0 

AW<DiZft£mmtto\Z&x.X J t>% 0 Z<D&5\Z % SAW 

mm (b) -efc^o ©-©iz^s+L^^^iz. 

£ 5 s 5"<JUX ^r— L t <D fc * o 

[oi4 6] ©liKa^^TK— hi^ai***t*a«aft 

CO/*'? — U^UD^b^LrtrH-Cfc^o I^H (b) CO 
©14. 132 6 (b) <D®h&&*tll£BMP>frt£&5\z^ 

^U^^UfiO-xv^UAN^^LT^oTLN^^. Cft 



14. Kn^^-HlzUi**^^5fefi-§-<DU^;u^<b$ 

s a \N<DQ.temmxni=>mir ztiz^^>x±ctza^v 

il 4a ft ^ ^ ^ L t (7> -e fc ^ o 
[0 147] CCDJ:5IZ. SAW^AOTFlcepiDf* 

3iK«IAa)«»fcft£'r«sAwa)ttffi««»-r 

4C£*<ft<fty. AOT FO^S«*#14^S< ft£ 

[0 148] 5 13. aot F*#iz3Smjaizf 

*CD*-C(4ft<. «-aicS£±-T^S AW(D(iffi$RF« 

oT, AOT FC7)aSSS«^te*c*:y ^U->*t(7)<b 
f <&::<!: #-e#& 0 8ot, AOT FO?^SSS?^lz± 

5Sicgm-r 4 c: t a<-e£ * ct 5 \z ft * . 

[0 1 4 9] HI 2 8 14. AOT F|gSbEK<0ffiB§Sj££ 
Txtn^-efe^o AOT FgB!fi[5!&£fl2j£-f 

fc y . r F«#o)»fi«a»ic«Kt-^as*«s»a 

R F«**3BM« It A o t f c <t dcfc y . 

a o t f £ggK)-r 1 o<BffiME»«ija^a-e& 

[0150] f5]iaf4. ^-v^juifflizjsfiBosci a< 
JB«**u wmtic* ^ *:M/ 2 ffl lassos C2 4«, 

ffiHO S C n *Tl$Jt LN^ ft 
[0 15 1] C*Vt>(7)^S»OSC 1 -nI4H^S;*fiSl 

^*V^n30|Z^SIL (AOTFl43Sij$t, RF<1 
^5ffJiQ-r^<# I DTAh-30)A0TFl:oLNt3O& 

**i4o 20ttf4. 02 7 (a) (D^lCfc^cfcdlC. R 

9EI41 2 O c < tftoTL>-5 0 
[0 15 2] ^fiSOSC 1 A^t,C0R Flights 

l4(4ffiMS*Llz. 1fS@<DAOTF 
#1 |--^^^*X^ 0 ^— h2fr&HJ**:h.5RF«# 
f*. 120° fiffiSS^Sltfc^. *^7lCA***L. 
2S@(0AOT F#2lZEPJjn**V^ 0 ^^z. ?K— K 3 
6d3^l*^^RFft^(4. 120° CDilM^ 2Mlt, 
2 4 0" ttffi515i*artT^&*^^l=A***l. 3S 
SOAOT F#3[rEnJtJl]$*v^, 0 

[0 15 3] ft*;u2i^M^osc 



(21) 



ft!®*?- 1 1 -289296 



AOT F# i l=B]ia*4x5. h2 
frP>tti1l£ *V^RF(1#I4. 2 4 0* <7)fiffiiia$SI+ 
"C. *^|CA***V. AOT F#2l=EP*Q * 
- K3A^i=><7>R F<t-5§(*1 2 O 0 05tt4i®S^SI+r. 

*^lcA*$^t. AOT F#3lcHlAn£;h.-&. 
[0 1 5 4] f t^l-3ffi©^fiSOS C3^b©Rr 

tT.OH#tfiffljlS^SIt-i>C:i:Jtt<. 1~3Sfl)AO 
T F# 1 ~#3lrH3Jm$n-5. 

[0 15 5] -tlESJggOS C 1 -OS 

C3*-C(DCtffijlS©tt^$«SySLs SB&SSOSCn 
*T?**^7lCttt8L. 1 ~3K$T?OT*;h,-eh.CDAO 
T F#1 ~#3t=RFli#A<gj*QS4x-5. 

[0 15 6] MSBBttJ: LTf*. V-:7;U£§< "f •& 

Av ®®&£&JBlT-5i§A<%*.&;fi.&. fc*£U 

x^fflLfcii^icii. <i#£isyaj-tGtgi=«fcy>f> 

tf- Sfi/XAWjrofcy-f -SOT?, fe*y, #£H/><fc 

RFffMl 70MHzHUS^. 12 0* @S 
£#x.£l::f*. 3 5 om^l:I< LT^tLlSJ:< . 2 
4 0" ®S*J5-X.-51§^IZl±. 7 0cmMl:S<LT 

[0 15 7] 02 91*. AOT Ffl)ffil)lHlK05«BS^jS 
JStS2«)Wl?ib4. 02 8<Cli^lCl4. irOJ:^* 

-r-sstn^roiSSA^ WfCL^t^tisiis iftitp.*tr 
[01 ss] m$am^<»&&&i*mi£§&mf$ 
-r * stii^ro jrs a<£ *> o fc 1 t i= itxm&nnmm at 

[0159] c^t?i±. Ka<v ^^ixsafefi^rojKgsat 
fi8®T?fc£«t&toi=>:h.-CU£,!:1- 4. Z(Di§#. fgffi 
SgliOS C 1 -OS C 8(75 8-3<0^^iait-Cfc< „ 
I$OS C 1 ~OS C 8A^btiJ*l*;ri5RFfi#l*, 3 

m<D A o T F ©ivrftAMrSJJra-^&fcttlz^-r ^ 
=#iK<*;ru Hfl-i&StifcRFft^l*.. 

(Df</Wyi:<tot 3 0l=^lte.*tfcRFfl^l4> -t 



ix-f+lfeffigS^L. 1 2 0' effiilS. 2 4 0* 

^lt. AOTFTfjg^'<#JftgC)ai?*^e,SEfigOS 
C 1 A<#1 ~#3C0AOT F(OS-SICBlll0f -S^^ttte 

£ SiR-r -S fc too t <r> v & 5 „ 
[0160] &mmo s c i icttss-f 

W^-A^^^TCSA^ ft«JIISOSC2~OSC8 

-r^wtir.fcy. s-^ssosc 1 ~osc8A<ieS'r 

* R F<i^£ffiMro<&ffig£tttf--t€-8:<B ao t f# i 
~#3lciDx.-5^i:A<-e#^<D-e. SggfiSOSC1~0 
S C80SEffi^jfiaA^+3ofc^lCt. AOTFICJ® 
Wfcm§$W£*7ofcRF<I^£EPi)aU jfitRSftfcjfc 

-5. 

[oi6i] ±iBiftfun?(*. ta*as®g(±i 2 o 
^<#tffc-3T. ^teJKHco.fc^i-i^-rLt i 20° k 

[0 16 2] 03 01*. OADMgSS^tOADMy 
->XT-AI-jSffl-r-53t7->^<t LTI±. 1. 5^m«l- 

(ED FA) A^fflStelcfc^,. LfrL. Sl&lltJltti:: 
-K77-fA (SMF) fi3IK±-C71. 5/im?$<I^<7> 
^ttCL^non-zero-dispersion shifted fiber (NZ 

-dsf) eaiK^ffl^^it^, eaiKOTsKs^tit^tt 
rofiSffffl-eesiiKBA^t?. wDMgaii/xfAf# 

iHjam (spm) t^assroii^i^^r'2>*BsasiE 

iSSftS (XPM) C02O-Ci6^ o SPM, XPMft, g 
[0 16 3] C^xP.jt^T-f/^ro^-lfc^til^ieH-r-SiS 

[01 6 4] muE-r^^jSi: u-c, esiK-e^-r-s^- 
^e3iKa)»sc^/j>$<-r^^5£A<a^$^tTu 

(r J: % J£A< y ^ fflE-f Z> fc to l-ataffi* fc \t%m iSSStffi 



(22) 



&ffi¥- 1 1 -2 89 29 6 



[0 16 51 i->XfAl:fcl»ttt, dffl-rseiUKro 

4 #jftfi©£j£B&A2i5fc/^ -If lc If e> o # *<± c -5 . 
ZH h> If <b o# A<£fc CfcJi^T? t fi2!4#ttl-KS £ 

^l-fc^ri*. =&jKftl±ff*oy-K-C. 5HdL »A$ 
[0 16 6] ffioT, *£tt«t»-Clf. Zt*)*+—?k 

[0 1 67] JUTI=. Jlttt<)l=lM!-#-«. OADM->X 
tAtt. |i]ll (a) I=w**t3,«fe5lc. i£fI»iS«8B 

OA DM,/ — KA<ffitt**tfc«JiEt«-3Tt^. 

^ift-r-5E/o^g7!)<iaite,*t s c+vt>i-«fc-3-c±ja* 
flam**.*. jKg^a*tifcit<t#i*jtT>^-eJiti 

#8t&£ 1 6 p s/nm/km-C> 8 O kmt? (jteT> 

^«oADM8in?y - Kmas&Ba = t 

>£p*<S) , 4X/(> (aHiJatfiftJSOBllzy — KA< 

ttttiHt^KOTtiUgfilf, 0J5Uf. -700ps/nm 
<a^S(0#$rtiSfl3Slf0!l*.lf- 1 200ps/nm-eft 

a ^ a * *vfc3te*i# £ #3£-r -5 i=v ? -y- d m u 

^KCDM1Sfil*ffllx.lf- 1 2 0 0 p s/nmt?3&-5. C 
0)<!:^. SftaPTJfl) KU5VXIf±2 0 0 p s/nmi: 

[oi 6 8] z<o«fe5i=. #«-»«ia¥aro«-fijta^ia 
sir^iii 8 o km$4x/<>e2i-r-5ats^9i#a 

mm (b) if. »tfe««^KSiifiE-r 4^05*7 
[oi 6 9] nn (b> ±aif»«fefir«^s*<^fiUf$3ai 



ox, e?x.if 8 o kmesiL. S3?<03fetffiis*-e^ii-^ 
[01 70] noa (b).cpsii^f t «fli^s : 0ax*^ 

If. *ii**t<t^**»«Mlt«*RI=A»4*i, #tJtA< 

T?« ^€.3tT>^T?lgi|iiLTtSNJ±$&*yS<-r 

[0171] 1^12 (b) TSIf. 5i-gfe«(t#SA< 

7 r -f / <^ U— r -r $ fig -3 fc $ <d<D J: 5 l-imJBSIb 
S^fc^y^S&LNia^KpIUfcmjffiT-fc*. COTJi^ 

i-if. 3tT>^-e5fe^i#^ltllSLTA^p,^J•^^^^♦f«¥alc 

A^LTL\^ 0 itT>^t?3t<i#lf^lC/^-05*:# 

^-c t s n tt £ jstirr § ^ t *<-e ^ . 

[0 17 2] #UHlH8#fg£ LTIf. ^ttttlS^T-f/^ 

yA^^ir^juf^sa^i&^-ro-e, A*-r-5fii=if. Bf 
Ste^y/hS^u^uST-jt^sifiigu ^skfflis^ 
si/a < ^^e^-r^fctoizat/^^-^if t-^-s^s 

rffiffl-r^is^i^if. mm (b) w-tRtcigjffi^ffira-r 

[0 1 7 3] B3 1 It. OADM3£aaJ#0>a-ifc«M8<7> 

l=2l«**t**«^tH«lc»»ti«$«lt&*l-SJ:5 
l=»«««»*EBL. h'Jtfa— *iJAtt&flM-«J: 

U. K'J ta- ^ UA^&O ADMgg$ii-3Tg<ie» 
l=Sfi$*v*jt1i#lf. 133 OOTjStiSPA>t.a^fil5l=2l 
ft *^*5t<l^ t l^«l©«-Ucffl(a*<Si+ <fc 3 fc« 

[0174] mm (a) -cit, aM«^&eiii$4tr* 

fc3fe«-^l*. 133 o<omj£M<Plzmi-£>*iZ>&&Ll&m^ 

a<D»«t*s«fii:Hi:- 1 2 0 O p s / n m<D*s<sa$- 

gl=A*-T-5o -r53t<i#lf. OADMg®A</«C 

A^•^fc*5^^•^■(D*^e2l*i^Tt^<. Kn»? 

-1 200ps/n m<D*i«^ Sltr . 



(23) 



&ffl*P- 1 1 -2 8 9 29 6 



SltSCtA<-C#4. 7 K*^«.3fe<I#l±. 7K 

H«l=, 0 3OT?(£. j|HtSlciaitt>*iT^f=-7 

O O p s / n m<0ffl<8S^*-r -i)»»M<t¥SI=>Pt)C^- 
fiitffl«^S|-J:o-C. 0 3 O0S(iSl5-C5l+-l.fflltl=*t 

*mg$;h.£ro-e. h'jtfi— $>)mfrt>7Pis*iZiltm 
^t. S«fiHI=Sltl*4x-6<t*l=f±. 0 3 OOTjHtlf|J*N 

[0 17 5] C<D«fc-5l-, OADM^IfXA-tS* 

[0 17 6] (10 (b) l±. O ADM^a<0»J«)<8fifc^ 
(DUtljy?. AOTF, fc-&lM±£;£S§S?a>#A0Ki 

A«taitt.turu*. raia (a) -cg>'<fc<fc5f=, tk- 

O A D MSSOflRICl*, tiHag- 1200ps/nm 

fl>»«jt*tis#sA<iftite»ixTfcy, tk{ui=(*> -70 

0 P s/nm<o»titffl«^s*<iai+e.^ru*. m0 

(b) (©miiltli. AOTF|KP7^Sffll:ftfflL, 7 
KI±3t*^l?-C^5i:^5«Ha^LTj3y. 0 5-0 

1 2lC^LfcOADM|Sa<D^<*M^)*l-*4J£;LT^ 
-5. 

[oi 77] @3 2. 3 3i±. antsp. sitai. at;o 

ADM8t©7 K«. KP^^.fflJI=IS:l+b4x-S»S)c«^ 

^fSc.03ms&m^-tm-Qiii. s&«». aftfiiJ&t;oA 

OtfltlHttlc J; 41A*l§l: <fc y M(Sfi$iSS-e # -5 - i: 
[01781032 ( a ) li. 1 ~n roffifSfiOTSfc-S 

(S#S*StR-r*J:dl--r-5. «£oT. it<i#l±> 1~ 

<t#T?£ -5*5 left*. 
[0179] 032(b) I*, 1~n OT^fc-SflHSSS 



vr&m-fci^z. coj:5i=-^4xri. i~-n<o# 
Dtta<t^a*H-?^f=^-< ^£tai*-5&g*<fc< # 

#ffett«¥Slci£L<A2i**u X&timZii&tf. 1 

[0 1 8 0] 03 3 (a) I*. AJimiZ 1 x n5fe*-f V 

*sri*» i~n<D»tfc*s^s<o^r^io, gag 
i=»*»«-r -s - 1 <n -e * -5«-st*na^sic3tm#^ a 

[o i s i ] 03 3 (b) i*. ytijzt?&®.m-rzttt> 

yi-1 x n3fcX-<-;/^£tefflf -S^fiEW^LT^-S. 

1 -n(DL>-r*i*>fl)»ti(ffi{B¥si=A*$+i*. mt>w 

Oil xn^yfli. 3tm^A<A***i.f=^fife»a^a 

[0182] 133 (BtBfiJcl*. 0 3 2 (D^fSlZifcX;. jfe 

03 2-CI*. AAS^fcJfe^ti. JtKI=*MMtfll 
¥8l::A:to£4x.|>j!>>gj!)M::|®'b-r. « L < #®Z*iT L 

U 03 3(0lS)S-ei*. A*Ufc*^l*1 xnX-f? 
y . i ~ n roL^r^^A^a^^J•fi^^^g^g#Slz±-c<D/< 

[O183]034~37ll »Utttlt-r-5)fctoOSfi£ 
<O^C5*^Lfc07?fc* <> 03 ftXJ-V^&tz 

i±. it^^sAOi&fiifflLfcw-etey. *mag*<i§] 

a$lt5iJI=S^L. -ezzt 
<75-C-fe4. A*Lfc3t^#l±. #«ttf«^S:£iiiS-f * 

i=*y. 3tmt)<n?Lz>ti. at** vrntzitftij-? 1 ? 3 

[O 1 8 4] 03 514. aillK^ot. 3t<t^A<ffi® 

■r *«-tfc«(S#@i wa-^asi * k ^. r z> mat-? & * . 

A^lUfcjfe^li. -v^3 5 0lCj:^T3)?Sro^ 

i*. 3tx-f-v^3 5o;!)<iaitc,tL-cfcy. «-3t^.-i , '>? 

5gT?#<£<fc5l->ii:o-CU-5. H0O)«fi£(7)^^lcl*. 2 



(24) 
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CO 1 8 5] 133 61*, 1213 4©£jfc0|-efo-5, 

*nt*a<o&ai::i*, %-hzf^3 6 2jb<iaite,^x-cfc 

<03t^A<. ^ft^rUDjfcX-fy^S 6 0$.X'&hhX 
^Tfcy. jfeX-f^S 6 00)1*31 -2&ffll'>T J t>ZZt 

i-\*.%*? s jZ 6 1 icSlictA^^^, 

fc(*ife*^3 6 1 fre>i*. -©<fc5iwUra«$+tt= 

jfe*i^^3 6 1 lci$e.;h..5^S*M:=l!g:bP>-r, Ht-hZf? 
3 6 2(=J:oT»tt**trL*3<OT?. ffeR<D#tJrtiHt 

[01 86] 03 71*, 133 6 03®3i*^«|-Cfe^. 

^tfeffi^sromKiciiafe*^ 3 7 o*<iftite>+tr 

fey. &^ffl(S¥RI=<}:or»tfcffl{S*^fc^«#3bt 
3feX-C-y^3 7 1 lrA***t-5. ftX-f y^I***^* 

*^"^3 7 OT?»l«*tL-CL*7Ci:l=«ty. A< 

[0 18 7] 03 8, 39 1±. ft&&&b3LB'&fcft& 

LfcHt? fc£>. 0 3 8 I*, 1 OGbpst, 
8 5R^aLfc^l-tel^-C, 8 0km*4X/<>£ElL 

h*77-<^: SMF) ^(0A*3fe/<7- 1*1 ^-V^US 
fcyjp*9T?+1 OdBm, SfigfilTJa/^^— 5>=- 

iro^'jfv-^otfey, sngg-ci*»tiffi<S7 
[oi8 8] i s i %{tt\m^m^-mz.^^\t^(D 

^<&<affi^A<&s(MbS££-f tor-fey, 1 oo%ic 

[0 1 8 9] 3fe<i^<DSfe^bfiO»§ffiH$ I S I £ 
<b*<1 0%, i;>A<7 0%U35.^i:-r-5o 

<7>±^?,^UlLTU<5^77fl) I S I 5&<bj!><1 0%T?fc 

0 0 0~ 1 200p s/nm/u n i t (0?6ffllCfc^)C 

ftfi-?— i?>A<7 0%-Cfe$&#<DfSA<, ^•r+LOT^-A* 
*JUzStLT4»l£l£ 1 150~130Op s/nm/u 



[0190] ±en*a>t6Ba>X4:ofett^. 

H3 9i*, 03 sm&mztn^x* afis-ea«»tw 
i:fi©»«»«*LT33y, n>«»i*anss-¥»afBja© 
»«Mt««©2««>»tk*ff-3TLx*. *fc. ann-c 
I*. ttfllA-ea/<7^— « = + 1 ©^'Jf^-^fcfro 

[0191] |5]0-ei4hU J 7>XOj£A t yA<^A''yic< 

A£j£<-r-5>Ci:A<-e#&. 
[0 19 2] ^*t^*MJ-V>-r<*Lfc(DA<0 4O-efe 

•5. 04 oi*, i?>A<7 o%£i±i?fc5^^ro 

^StKU7>X$*Lfc0-C&*„ 
[0 19 31HII (a) It SHHM-tfor/^.*— *= + 
1 a»?'Jr*-:/«fTofel|*£jKU IU0 (b) I*, 

|b]0I±, 1 0 G b p s 0)&j£&m.X'* 16* 
SS££SU 4X/Oe2ILfc=t(D-C-fe-i). IBX-li. 
^^70±^l-<4ffi7-v>*<7 0%J21Ji$jS5fc-r±S 

C<D±|®i:TRS<DraA<5J-SchU ; 5>X-e&-5. PJ0 
(b) 2HHM-Cft©^'J^-v-^*fiofca 

U RB'd) 0>«fc3f=, attt«T*jEG>:?y?* — 
fT-sfeflttCI*. ±KiTKI=«A<fey, ttfitr-U^> 
*ftt:fc*<tt4i«:: »aH/7^A^ 

flis*— si=«or^r*, essis&wx/ 

<bi= «fe 6r w tea«ttT»*«*tffai-r * ci*<i?# 

aA<*#t^i^^fcfcy, sigffl->xfA^«it 

[O 1 9 4] JilTlC, O ADMgHSttoT*? H 1 ? — 
^ t*4i«5E*«J« (/<X^P^^7 

->a» 0>mfMI&WR-t*. 04 U*, 2 7T-f/<B 
LSROTOADMy— Kromfi££j*Lfc0-l?j&<5. 

[0195] mH-ett. 3 2jfi$^s-r-5««^w^m 

->X^A=&fltrtgl=lftB^-r^ 0 BLSR-CI*, 2 77-f/< 

■e±yea£BtTyea»fl)3csfc*tf 3fc«>, jrs^ 

•V*JUOT¥tt£SiB3 (Work) , liJ¥»$?M (Protec 
tion) tLtffiffltS. «jttf, P]0T?l*, SA^c>m'->• 

©a*i=i*, ssa i ~a 1 6^iffltLt«fflL, m 



(25) 



1 1 -2 8 9 2 9 6 



^b®^a>iMlc(4. MA 1 7- A 3 2&mmk LT 
[0 19 6] IE«B*(4. Hfr&*fc*«#fi. 1X2* 

?7 4 1 o^b3fe;u-^/^^^^-<^^4 1 1 £iiy, 

SSA 1 - A 1 S^V^mmt LTfllfflL-C^^^A 
d d/D r o pfiU 1 2lCA*£*l£o &fiA d d/D 
r o pfflU 1 2jbNbffi*$*l^)3fe^!i. 3feJU— 

^X-f y=?4 1 3$JloT 1 X2^3^741 4^lt 

1 8^LtiRlAd d/D r o pfi54 1 7 
iZAJltsfrZo jffigAd d/D r o P fflJ4 1 7"ei4. ift 
SA 1 7-A32^tLTftfflltl^ 0 ififiAd 
d/D r o pffl$4 1 7frbi£aj**L*>7 l c{I*ll4. JtJV— 
^/^^^X-<^^4 1 6j^Lt, 1x2i3?7415 
B«l=aiHiS*i«. fcfc. ;MA 1 - A 1 6 
A 1 7- A 3 214. *ft*hHli:***ttl::ilrf, 

[0 19 7] CC-e. H4 2fc^"TJ:5lcBffl||z>r— ^ 

(4. H«^6*«**5S«-C*tt<ftofcfc-r*t. X 
«*&»&*lt<*s»a 1 -A i aa>7aiBflbyxs 

A d d/D r o pg&4 1 2 0)9fflSKCJ:ijai$h. 
SftftA 1 7 -A 3 2a>ffiffiElt8j!l<afcftAd d/D r o p 

SP4 1 7a>a«««fz*y»aiaF*t**3i=tt*. 

i 9r**;u— a 1 8ic2|f>*i^<b^ 

l=* ft/u— ://<y£X-f 1 1 lctSt>*tTl>-5o 
?/W9X-f7f4 1 1(4, H«fr&<D/<X£ti) 
KU 1 x 2 ^] ?7 4 1 9 ^ b(D3fef $S Add/ 
D r o pSP4 1 2lC»«-r*J:5f=-r*. SJtAd d/ 
D r o pSP4 1 2(4. SKftA 1 - A 1 64>%fl*«WH 
(DgMT-Si^L. Ztiivtm V s * A 13i:lx 

2*^74 1 4^^LTSfi!l^3IUi-r^o U2A^7 
4 1 9*&©*3-*©3fe«»l** 

Vf4 1 8 HLtaSA dd/Dropffll41 7 |C A 

ma 17-A3 z&v&mmmwvmmL 

X. UJ**-*. SfiA dd/Dropffi41 7 3^6U* 

aW»y*x.6*u lx2*?54l4^6M^aifl* 

[0 19 8] B4 3ic^-r<fc5ic. m«ic>r- ^ttJBf 

-JslvQm V s ? A 1 8^-hIBIftB^CD*;U— 
^X-f*;f4 1 1fl)Bft*L. ~J*v074 
4 1 3 *«±KR9!a>*JU— ZttlvVm VTA 1 6 0)1!} 

[0 1 9 9] MHO*?!::. aS Ad d/Dr opfiP4 

gAdd/DropS41 7 -CI*. SUB iTH»£A*llft 



*©»fyaL4<4wizttofc«*i=. «a«o>xMtt 

*fr?*«*<tt<**. ftoT. ttB4>fltJft«MXfl:-C 

a*K©{E»l::»*r*i::*#*SL\, 
[0 2 0 0] mH0£?4:£1Efltf£tt:« BLSR (Bidi 
rectional Line Switch Ring ) t l*5 3 Bffl#^"i"<fc 
'J>^tt0)*7h9-* (0 4 4, 4 5 4MB) |r 

[020 1] 04 4(4. JEftfttoVXf^V — 
jF-To OADM/-HA, B. C. DI40 4 1 ICTI&BJ 
LfcOADM/- KfcB-0)«BICfc*. 04 5I4OA 
DM/ — KA OQI I?* <r— 7iUKtf £ £fc»£a> U > 
h9-^0)»«S*tB-e&«». Z<Dig^O AD 
My-KA"C(4. 04 2<7>£5l::;u— ^/<v£*-f -y^ 

4 11.41 66<«iy»*3*. *fc. O A DM/ — KD 
"CI4. SI A 3IZ^-r<fc5l3;U— lily*? 7.4 yf-A 1 
3. 4 1 8tf«Dy»b«. 

[0202] 046(4. 477</^BLSR(DOADM 
KO)fitfiE^^-r0-efc^o 477^f/^BLSRl:fc 
ivCI*. SftftAd d/D r o p»t2«{t**ir*5y. 
S«A^6*«(^iai3Si^3EHSll=(*. 8^SlAdd/D 

r opSP423 t^tthDSftfiA dd/Drop8424 

!Add/DropSP431 t¥i0i6gA dd/Dr 
o pfiP4 3 2A<ISl+t>;fxTl^So *fc. 477-fABL 

y. fllxtf. 3 2«0^^*;u5Sfflt^il^lt§^ 
[0203] 1 4- 1 ^pf^vaXzfc^tfi, s^G 

^X-rv^42 6. 4 2 7£iIiSL. #1 + 1 

i>3 >X-f ^4 2 5lzA*-r*o + 1 -fUn-Ois 

a>x^^^425t?(4. ajBDMi&YttBaioay* 

*-£fr-5o — Hftlr. gUBCD&SA d d/D r o pfiU 2 
3ICI4, SNitCDSU>El^CD3fe{i^A<A**H*p 5fc1 
+ 1 ^Pf^ya>A^7f42 5*&U**JKfc#* 
■Sy(4. fhf MfflOifiSA d d/D r o pfl!4 2 3 fc 
HblMi^ttOsftftAd d/D r o pffll4 2 4 |r A2) * 

«LS*4xfc^. 3fel + 1 -Ju^rO va >X>r ^^4 
22lzA***i-5 0 5fe1 + 1 ?Pf9i/a^yf4 
2 2-CI4. IBfflfc*fltfl!>«y»iL^fft3*l. tb^**tfc 
to-^'^A^';f4 2 0, 42 1 ^ 

[0204] xfl*&n«^a&fc«%a*i*. ^u- 

Zft*v97><< V*A 3 4, 4 3 5W3t1 + 1?nf^ 
v3>^^f433^LT, **U**L«ffla6*Ad 
d/DropS431 atf^fiSfifiA d d/D r o pff 

4 3 2fcA^*nr. «i^**t^o anAtfVflioM 



(26) 



S&gSF 1 1 -28 9 29 6 



Add/DropS43K 4 3 2 b tii* *tLf-3fefl 
-^•l*. 3te1 + 1 ^Pt^va>7'<7f 4 3 0. 
^^^X-f7f428, 4 2 9£tfLTSfflK2iai* 

[02051 04 6CDOADMy— KfCcty »J >tf*y 

v*i-o zfttfLLtzm^nm £047 iz^-r 0 @46w 

£SU3(D&:gAd d/D r o P SP4 3 1 IZA*)$;h£o 
«fBG>SftA d d/D r o pfflU 3 1 £ til* **tf;:5fc 
fi#l*. * 1 + 1 ^Pf^va >X^^^^LT5feJU 
-^•^^ ^^4 2 8lcA**n*A<. B«<Mi% 

fi$*vj\ 3tJi/-^'^x^^f42 i<mek£*u 

?/^^-f7f4 2 6IC«e2|*4x^o :7/<^ 
X-f^42 61*. «»*ftT*fc*fl»**1 + 1 3f 
Pf^V3>X-{^42 S^^L-C^fflcTJ^gAd d 
/D r o pSJ4 2 3lzA*l*<5o C<Dft<i#A<SU3<7);£ 
SAdd/Dropg?42 3 &UJ A t . 3fc 1 + 

1 ^P-x^va >X-< V*P4 2 2. -Jilytm 

[0206] 04 8<DOADM/- K AOOiSff *<isl±<D 

/^;JW w ;f4 2 8(Olj!)tt£3fejU— ^/<*Srx*f ^ 
4 2 0*<. 3fc;U— :?/W£X-<*;/5 L 4 3 5<t4 2 6CDH) 
f££#;U— ^/<*0X-f V^AZl <b 4 3 4tffr % 

[0207] 04 8<DOADMy- K D0>B]fEa<£Lt<7> 
lftBjJlC*tf&-f 4 77-fABLSRt'lt SUBO&g 

Ad d/D r o ptfa>ttff&£&Ba>ttKtfntti=s« 

rtaet4:t^$S, 0 4 91^**3 

\Z % I^0)$gA d d/D r o pSP4 2 B 

m^fafro&m®&tfmm~tym£*itz±Tt%o z<ot 

SfiA dd/DropSP431 ^LT*1 + 1 ?Pf 

^v3>x-{^f43 o-e/<x*^«H!ifzwyaiL& 

*U *;U-^/^^^X-<^^4 2 9£tf LTH«^3ttti 

i*. Sci + i ^pf^va^-r ';f4 2 5*e : nia)Si 

SAd d/D r o pffli4 2 4lC3|b*l^o TflfcDiSftA 
d d/D r o pS&4 2 4* £3ifcB 5fe 1 

+ 1?PT^va>X-<^f 4 2 2ICj:ot, 3teJU— 

/*^£x*f ^4 2 oicii!b*u afflisi8*«ot, x 

[0208] fi3HS0)affllaHa^«x«c< 
fcrofc. fc£lM*. iMSAd d/D r o pSW<$ 



[0209] @50it 1 oco^T-fA-ci^isifisiiS' 

tr5i'X J fAlcfctf-£2:7 7-</*B LS R©y- Kftjft 
-Cfc^o RB«)iA7M:, affllBMaXflfr&AftLfc 
BD-WDM*?7 4 4 0tf»tt*tl, 3fc;U 
— X-f *yf442 £ttLTgt/B2£§A dd/D 

r o pSfl<D?*>. &SA 1 7~A 3 2£IB5 <36«£X 
3 2^ffi£L-Cl^^) gi4 4 4CA^t^)o C d 
BD-WDM*?7i:lt Bi-Oirectional-WDM 
*^fct^5«l*T?fc*. SSfi4 4 4^&a***Vfc* 
^X^f7f446 £rt LTBD -W 
DM*^5447fcA***l. ajSBlil£ttffi LTB« 
lca*as*v*. WHBtteftLTBBfr&AJ) L 
fcffigA 1 ~ A 1 6(DMfft. 5fe;u— -Jilv*7*<<v 

f44 5£:frLTSUB<D&gA d d/D r o p 00)1*3 « 
SKA A 1~A 1 6£&?g@4 4 3lcA±l2;h<5o SB 
4 4 3^&th**H**fi#tt. *JU— ^t^^X-fv 
f441 ^LtBD-WDM*^74 4 0-CB[pJ#0> 

[0 2 10] Z<D£5\z^ 1 oo>7T-f/^-CB8»Riea 

tHiLtf. HH-CI*. B*&X^fi]**3«*£a6*A 1 - 
A 1 6fcU m^&BlcR«x5fll*«XAA 1 7- A 3 
2tLTW 9 

[0 2 1 1] att8*lCfcMf*T*««<BMfm. SfflfiUCD 

B*6*^Bl^5*«»a)*ftl*A 1 7-A 

3 2-Cfcy, *^6B^S*3*«»0)a*l*A 1 -A 
1 6 i:>^ort^*«, 

[0212] S51 l"Tvt«fc5l-OADMy- 

K0)Bt|(DfiaB3^B*iT«l**ffl-C#*< *-3fct 
■r*o **fc. SfifiA 1 - A 1 60>Htmmts X«a^& 

^^[Uja^ffioT. BD-WDM*?7448!CA** 
*l. 3fe;U— 7/^^A-fyf4 5 O^LtftJl/- 
7*A-fy^4 4 5l=|ga3?*l4. 3fe;U-^/^^^X-< 
Vf445l4, !iai**lfc3fefi^*3Sffl(0;«SAd d/ 
D r o pSPCDiKSA 1 - A 1 6*ffliS-r*^S4 4 3 |C 

4 4 1 ^LtBD-WDM*^74 

4 0l=A*4#i, X«^8lfflia*t*fflL-Cfia**i 

*o 

[0 2 1 3] *«*6affiBl»SttoTBD-W 
DM*^744 OfzA^JLfc. ;*KSA 1 7-A32ft 
<03tfi^l*. *;U—^/<^^X-f 7f 442^UTg 
g4 4 4[CA**^. &^$+l*o M444^6HiA 
4*lfc*«*l*. ^-^?X^-;f4 4 61?, & 

;u— m 3iiv07»<<v¥4> 4 9i::fE3£**u bd-wdm 
^^7448^ir, ^flSisittSfltorXffll^iStt;* 



(27) 



$#Bfl¥ 1 1-289296 



[0 2 14] Sfc. 0 5 2lZ^"f J: 5 ICO A DM/ — K 

74 5 oroi&ff zf/ivox* 5 3A<fr 

IV 5t;U— ^A-y^X-f^f 4 4 6i4 4 9©BMjt 
;i/-^/(757-f»;f 4 4 1 <t 4 5 3A<ff5. 
[021 5] 0 5 31*. @5O(0OADMy-K$ffl^ 

fc. 05 4I*. oadm;- •KAOTHffl-C-*— ^JU»iA< 

-KAfli. 0 5 1 kmm~)l>— Zf/lvtm yf4 4 
5. 446. 449. 450*<S)ffcU £fcOADM/ 
— KDTM*0 5 2iH»l=. ;^A'^X-)'vf4 4 
1. 4 4 2. 4 5 3. 4 5 4 -5. 
[0 2 16] fcfc. 0 4 1 ~H5 3IZfc^r8tt^UfcA 
1 ~A 3 ZOi/tm^lt. JbSfcSON ET OC-19 2 
XI±OC-48. OC- 1 2HlZ^JSLfc^U— A^fig 

[0217] 055I1 ^P-r^i/a >X-T-; 

^OfitfiEffl^jSLfcllr-fc?). OA dm/ — Kliifel + 

•5A<. 3fe1 + 1 ^n^^-> 3 >X-<-v^A<aRtLfcJa^ 
icli. 5Egib*<&fltL,fc<fc *©-e. ii + l^pff 

[O 2 1 8] A*HHA>e,A*I**ifc3fem^l*. 2x1* 
^5460. 4 6 1 l-cfcoT^H^*12»lK$4x. y- 
h^-f-yf 4 6 2~4 6 5ICA***VS. ^— KX-f'V 
^4 6 2-4 6 5*iijaLfc3fefi#l*. 2x1*?74 
6 6. 4 6 7ANP,tU*ffl"Ilca*S*Vi.. 2X1*^74 
66t467 OTA. L^tLA^A^EtLfcli^lCli. <7*- 
HX-f ^^4 6 2. 4 6 3^. y-hX-f^f 464. 
4 6 505tN-r*l*^BB^fctt®l=L. t3-#£MC 

4 6 0. 4 6 1 roLNr*V*N-^^ttKLfclg^l=l±. Y 
-U-f7f462, 4 6 4*V y-hX-fvf 4 6 
3. 4 6 6'^r;fcfr£MlifeKttf::L. 
CT. 3t{i#$aitb-r«J: ; 5lcf -5. 
[0 2 1 9] Z<0*3IC y-hA-r^f 4 6 2-46 
5^ytx.5Ci:i:J:oT, 2X1A? 7 460. 4 

6 1. 4 6 6. 4 6 7OTlvT;KfrA<tt|$LTt.**JS-r-5) 

[0220] 115 6 1±. jteiiiffiicfc^-c. n±®&f 

P0 (a) I=^*4x*«fc5l=. jfcfi&8lzli. ftT 

>^4 7 0- 1 ~4 7 0-4A<iaite>H, C*T.P,7fcT> 
^4 7 0-1 - 4 7 0-4$BfSa*«Lfc^S±Sl4 

7 1 -e3fc<t#<DSifc£*7-5. 

[022 1] mm (b) I— (*, itr>^4 7 O- 1 -4 



7 o - 4 * +«*+i-5ra<ojtm-^<o u^;uro^<bt s n 
3fe(7JSfe{bO«^-^L-Ct''i > . p]0 (b) Ic^^ti^J: 
5IC 3t<I^fflU'<JHiJtT>^'4 7 0- 1 -4 7 0- 
4tf^+vf ! ^lgi|iS$*x. e&SS^eiS-f *l::«£oT3!Eg 

£ffiBLTfcl+tf«fcl,*. LfrL. P0 (b) OSNikro 
^^7lc^$*i.^J:5r=. 3tT>^"CI±. ?fefl-^l3AS 
E (Amplified Spontaneous Emission) irt^V-fX* 
A<a^a*a&*trL\<rot?. s Ntbi*&*i=S*bLTiN 
<. SNtbcDSfefbl*. *fe<b-r*tli^--5li«t*^b0tt^*N 
'h*< t£o-C^<A<. *<7><fc5fct*fill=fc*i:aHI#a> 
««£IEtelcK*SX*>c:fc*<T-£&<fco-CL.£?. ft 
or. SNtt:4tK<ttiJ#&ttlM*l=. S4S47 1J 
ffioT3t<I#<DII*fe$ff^«£<T:i*'S:CJj£LN l> I£%4 
7 11*. &mLtz}A&&mZ*itzi/tm^&&te&\z#m 

l. #»ssicita<isoRr'3ts<iL. 3Rjnis$ft 

[0 2 2 2] C(BJ:5*m±&4 7 1 S&lf* 
fcP.. -E-zi=?|*|g4 7 1 $|ftlt^<fc5lc-r*i.li<fct^ 

?ic s^sroKa^sa-fb-r^^sA^-s. -aaiz. 

5-33feT>^$ffiiaLfc^. S*g*A^-5«!:-r-Si:. 
^{g03/<X £G£ffl Lfc«^lcli±^ < fT*ttl^Jt**t£ 
U.-5. «fot, 5OC0JUTOTitr>^. ff!x.li. 3oJ 
aiaLfcP»S*SSA^-5*-5l=r-5. ;r*t lentil*. 

^toicjt^^B^-r^^iiz^y. *f=. 

[O 2 2 3] 
[0Sa)ffiJil«KH] 

[01] AOTFSfflUfcOAD M81fl)S*WISIf 
[02] Sig©AOTF$fILtOADMai^)ilt 
[03] AOT F$^ofc^D— K^r-VX hSrJlEroOA 
[0 4] OADMSgW(7)AOT Fai;eiHK<D5i:fi1» 
[El 5] AOTFjffifflLfcOAD Mggrol«lW«ifilc 



(28) 



^Bfl^Fl 1 -2 8 9 2 9 6 



0>mi <MH&7*'ta 1) rfeio 

[13 6] AOT F^ffifflLfcOADM^e^aitMStfiS: 

[07] AOT F^fflL^OADMgiO)I(*MW 

[0 8] A O T F ^ ffl Ufe O A D Mgi^IftM^fitfiE 

(Dm20)ffii^-rig (*<D2) -e&* 0 

[@9] AOTFSffiofcOAD Mg&DlftttfflfilctD 

[0 10] AOTF£{£ot-OADMgB0>JM*Mm 
Om3 0>W*^-rigl (^-0)2) -T?&5o 
[011] A O T F ^ttofcO A DMgKDIftWfiUJc 

[012] AOTF$fl6ofcOADM»g(7)M{*MfitfiJc 
<7)m4CD#J*^"r0 (^-0)2) 
[0 13] T K3fem^S*ja^^^^03**«*&f Ztz 

0-efc4o 

[0 14] OADMgll:fclt^KP^?fflAOTF(0 
[015] OADMgll:fcltl>KP^^AOTF(D 

«»*ft*iawr«ia (^0)2) -cfe-So 

[016] OADMSll^felt^KP7^AOTF0) 

[017] OADM8II:felt|,KP7?lAOTF0 
«W*a*»flBr*DB (*0)4) -efc^o 

[018] OADMgilZfelt^Kn^^fflAOTFfl) 
««ffll^^^8ftB^-r^0 (*0>5) "Cfc-So 

[019] OADM8ll:fc!HKP^^AOTF(D 

[020] OADMgilZfclt^KP^^fflAOTFO 

[02 1] AOT F<&«Jfc £3^-0 T?fc* 0 

[02 2] 02 10AOT F©aift»tt*«LfcB|-Cfc 

[0 23] 02 1 (0 AOT F$3S^y "J irytlzMNk 
±U:«j£U ^-JSi&SfeOS AW"Ca»»RL/i:«*<D 

[024] AOTFo>a*«#tticst-r*>t*a«*« 
*B-rs0-efc*«, 

[02 5] KltO)U{k*ttt*tlTfe«. 
[02 6] 3S«fi£OAOTF0)atR1*tta)ffl6^iffl 
b^fait*t8S£8fcB£-r£0 (*(D1) Tfc^o 
[02 7] 3Rfl|]ftaAOT FaXfttttt<D»&?&« 

t>^i»ih^m^iftB^-r^0 (*©2> -efc^o 
[028] aot Funonm*t«t> 1 m 

[0 2 9] AOT F(DKHllHl»<D«EBSfiifi£^^-rS2<7) 

«*^0-efc4o 

[03 0] O A DMglfttO A D M vXfAd) vX 



[03 1] oADMgasp^o^tfettfS^fcttcoSiSt^ 
^t"0-efc*o 

[032] smsp. saw* moadmsi^f 

1"0 (*<7) 1 ) T-fc&o 
[0 3 3] SSflk gJISfl, MOADMgfOTK 

"T0 (*<D2) -efcip 

[03 4] »«tt«l-*fctoa)«tjaa>ft»«^^Lfc0 

(*C0 1) -Cfc£o 

[03 5] »ttffl«-r*fc«)CD»flia)«^«*^Lfc0 

[03 6] »»tt«^*fcto(D«fi£(D^«*^Lfc0 

[037] »a««-r*fcfto)«flE<o2E^ffli*^Lfc0 

(-t<D4) 

[03 8] »**t«fc«»*fcWtti=o^r*LfclB 
(■t<Di) -efcSo 

[03 9] <MBt*t«fca»*fcWttl=-3UTSLfcH 

[04 0] 4MB7— i?>tf7 0%JSl±t?fe4«#0)»» 
hLxv>X^^Lfc0t?fc^o 

[041] 277^/N*BLSR0)OADMy-K(Dfi!J5lc 
$^Lfc0T?fc^ o 
[042] 277-</^BLSR(DOADMy-Kfl)^P 

[043] 277-f^BLSR0)OADMy-KO^P 

[044] OADMy-K?ix.fc277-fABLSR 

h'7-^<7)iE«B#a)«tJ«$IttB^-r^0-efc^ e 
[045] OADMy-K^Ixfc2 77-f/^BLSR 

h^-^o)^-3f;u»f*aB#(Di?tj£^siB^-r^0-e 

[046] 477-f^BLSR0)OADMy-K(DffifiE 
[047] OA DM-/ — K$-fiix.fc4 77^/^BLSR 
[048] OADM/-KJix.fc477^/^BLSR 

o 

[049] OADM/-K^fc4^7^/^BLSR 

8*Bji-f 30"Cfc£ e 

[05 0] i o©:77-f/<-ew*Aes*fT3 ^fA 

[05 1] 2^7</^BLS hr7— £|CJBU&fi]0 

ADM^ — K£aSfflLfc*§^<7>^D^$S/a 

B^-r^>0 (-tooi) -o**. 

[052] 2^T-f/<B LS R*t/ h? — ^|C5R*|pJO 



(29) 



¥fffl¥- 1 1 -289 2 96 



A D M J - K L fcif^tf) ?U v a <X £SS 

bj?-*-£0 (*a>2) -efc^o 

[i53] ^fSjOADM-/- K£fil;Lfc2:77-r/<B 
[154] SSIrIOADM;- K^«Sxfc2^r-</<B 

[055] + 1 ynr-tisais^v^ommmt: 

[057] ^^f^ffll^ADM (OA DM) £ 

sa>esj£<& * ^ l fcH -e fe -5 o 

[»^(D8ftB^] 

10. 13. 14. 31. 32. 42. 43. 140. 
1 43. 1 80. 1 8 2. 1 9 6. 20O AOT 
F 

11.12 8X1 

1 5. 20. 2 1 . 30. 3 4. 40. 4 5. 1 3 6. 

1 3 7 %T^y 

1 6. 5 O. 1 9 7 (ft) £taS§ 

1 7 mSlADM 

18 8 x S-hy=y 

19. 139 If $f >T K 

3 3. 35. 3 6. 4 1. 44. 46. 47. 1 42. 

181. 190. 191. 194. 195. 199. 2 

0 1 3bf}?=> 

3 7. 48. 49 fc&mSl'y* JU* (AOT F ) 

6 0-6 3 IX 2Z<7f 

1 3 0. 2 0 2 U— +f/<><7 
1 3 1 #BBSI 

13 2 fa-t^;u7 -f 

1 3 3. 1 9 2 (^) X^ Ht^-$ 



1 3 5 ngPSISS 
1 3 8 

141 RFgf«SS 

1 4 4. 1 84 3tSHS 
18 3 10:1 

1 8 5. 1 9 8 V-t h^t-K (PD) 

1 8 6. 2 03 h^*><flaIB 
193 OADMSE$i|i9CPU 

2 04 1 x 4 3fcX^-/5F- 
2 4 0 

24 1 JH2Mk4]4» 

2 4 2 

3 4 0. 3 6 1 Hc*4vT3itz\*i}t±y3 
34 1 . 3 50. 360. 3 7 1 SfcX-f-/^ 

3 6 2. 3 7 0 %-hy=7 

410.414.415.419 1x2*1 ^ 

411. 413. 416. 418. 420. 421. 4 
26. 427. 428. 429. 434. 43 5. 44 
1. 442. 445. 446. 449. 450. 45 
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